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Recent additions to the 
list of users include :— 


ABOVE :— 
One of the Southern Region multiple-unit main line corridor electric stock 
completed at Eastleigh Carriage & Wagon Works, consisting of three four- 


car multiple units, now in service between London Bridge and Littlehampton. 
(Photo by courtesy of British Railways, Southern Region,) 


BELOW:— 
One of 24 new three-car electric light-weight train sets to replace the former 
Mersey Railway vehicles, now in service between Liverpool Central and New 
Brighton. Motor cars built by Metropolitan-Cammell Carriage & Wagon Co. 


Driving trailer cars built by Birmingham Railway Carriage & Wagon Co. 
(Photo by courtesy of British Railways, London Midland Region.) 
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THE SIEMENS AND GENERAL ELECTRIC RAILWAY SIGNAL CO. 


Wembley, London, England 


East Lane, 


-.-.. cuts down the time 
for track renewals 


The Hey-Back Rail Fastening has been introduced to meet the trend of modern 
track development—increasing rail lengths, train speeds and axle loads on the 
one hand, and on the other the requirements for safety and need for economy 
in track installation and maintenance. ‘lhe outstanding feature in the design 
of the Hey-Back Fastening is that it keeps to a minimum any modification 
of existing track or methods. It can be introduced readily and without any 
H major modification. It represents a real technical advance in design without 
the serious initial inconveniences usually involved in superseding established 
standards. 


A striking example of speedy maintenance is shown above—ballast, sleepers 
and welded lengths of rail being replaced in a 30-minute interval between 
trains near Oslo on the Norwegian State Railways system, whose permission 
to reproduce this photograph is gratefully acknowledged. 


Further technical data gladly supplied on request. 


The Hey-Back Rail Fastening 
: The positive elastic fastening 
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@ t h e source oO rf t | veur The strength of steel pays valuable dividends. In 


the length of service. In fewer running repairs 


. and maintenance. In longer operative life. In 
stre ngth Ls f E D overall economy. From the Scottish factory of 


Pressed Steel Company Limited, steel wagons 


many thousands strong pass year by year to 
S$ T E E L the railways of the world .. . for a hard and long 
life of service. 


F.J.S. Low-sided Open type 
Wagon as used by Queensland 
Government Railways, Australia 


20-ton capacity Bulk Grain Van 
to the order of British Railways 


their 
service 
is world 
wide 


Broad gauge covered Wagon 
type C.R. as used by 


4 Indian Railways 


16-ton all steel Mineral Wagon, 
50,000 of which have already heen 
built in our Paisley works to the 
order of British Railways 


22-ton G.Y. type Wagon as used 
by the Victoria Government 
Railways, Australia 


V. J. M. Hopper type Wagon 
with Drop Bottom Door 

as used by Queensland 
Government Railways, Australia 


PRESSED STEEL COMPANY LIMITED 


RAILWAY DIVISION, PAISLEY, SCOTLAND Manufacturers also of 
HEAD OFFICE: COWLEY, OXFORD Motor Car Bodies, Prestcola 
London Office: Sceptre House, 169 Regent Street, W.1. Refrigeration Equipment 
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Where they use METROVICK traction 


Many of the principal railways of the world use equipment 
made by Metropolitan-Vickers, whose experience ranges over 


the entire field of road and rail transport. Electric main line 
and industrial locomotives, automatic signalling, and all the 
auxiliary equipment which go to build them can be supplied by 
Metrovick. The advice of Metrovick engineers is available on 
all traction needs from gears to complete railway installations. 


METROPOLITAN -VICKERS Metrovick equipmenticonrieat he tam 


1925, 
ELECTRICAL CO LTD : TRAFFORD PARK - MANCHESTER, 17 Recent? ordermasinee ahe-end of 1954 
include :— 
164-250 h.p. Traction Motors 
An A.E.J. Company 496 sets of Resilient Gears 


258 Induction Shunts 
METROVICK TRACTION FOR MORE EFFICIENT TRANSPORT 
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Offering a variety of new and improved features, 


ihe Niadlisa B. 24 Automatic Ballast Tamper 
is the most modern achievement in tamper design. 


It retains olf the characteristic and well proven 
qualities which have earned success 

for the standard tamper, used in 54 countries 
and slill in production at our works. 
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susan SWITZERLAND 
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construction. 


METROPOLTTAN-CAMMELL CARRIAGE & WAGON C° I 


HEAD OFFICE : SALTLEY, BIRMINGHAM, 8 «© ENGLAND 
LONDON OFFICE : VICKERS HOUSE, BROADWAY, WESTMINSTER, S. W. 1 


7 


in Rhodesia 


Twenty-three 2,000 h.p. diesel-electric locomotives have been supplied to the Rhodesia 


Railways by The ENGLISH ELECTRIC Company for working the 170 mile line between 
Salisbury and Umtali. 


This section, which is of 3ft. 6in. gauge, provides the most exacting 


conditions for railway operation — severe gradients and sharp curvature combined with 
high ambient temperatures and altitude. 
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RAILWAY MATERIALS 


—wherever there are railways 
The Steel, Peech & Tozer plant produces tyres, dise wheel 
centres, solid wheels, finished wheel and axle sets. 
straight and crank axles and laminated springs for 
railway locomotives, carriages and wagons. These 
products ae known all over the world— 


‘wherever there are railways’ 
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FOR EASTERN REGION A.C. ELECTRIFICATION 


ON 25 kV, 50-CYCLE, SINGLE-PHASE 


The British Transport Commission has placed an order with The 


General Electric Co. Ltd. of England for the electric traction equip- 


ment of seventy three-coach multiple-unit trains to operate on the 


forthcoming high-voltage 50-cycle single-phase electrification between 


Liverpool Street and Bishop’s Stortford and on the Enfield and 


Chingford branches of the Eastern Region, British Railways. Mechan- 


ical parts of the trains will be built in British Railways workshops. 
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Contact between wheel and rail. 


Variation of contact area and maximum shear 
with the curvatures of the contacting bodies, 


by C. STOREY, 


Mathematician, British Railways Research Department. 


SUMMARY 


An investigation has been made into 
the variation of contact area and maximum 
shear stress with the four radii of curvature 
of the two bodies in contact. Results 
are given which cover the practical range 
of variation of these curvatures. It is 
concluded that curvature of the rail due 
to bending and variation of the angle 
between the wheel and the rail are un- 
important. The results also strengthen 
the intuitive view that the effect of wear 
is generally to reduce the stresses. 


INTRODUCTION 


When the Hertzian theory of contact 
is applied to the contact between wheel 
and rail, the usual practice is to consider 
either a cylinder on a plane or a pair 
of right circular cylinders with their axes 
perpendicular. These two cases corres- 
pond to a new wheel on a rail worn flat 
and a new wheel on a rail with a specific 
head radius — neither of which conditions 


1* 


are realised in practice. In general, 
wheels are worn hollow quite quickly 
after going into service either new or 
freshly turned and, because of the 
resilience of the track, rails will be bent 
longitudinally by the load. Further, the 
angle between the axes of wheel and rail 
will seldom be 90° but will vary by a 
small amount from this. 

It is the purpose of the present work 
to examine the dependence of contact area, 
and hence stresses, on all four principal 
radii of the contacting bodies and on 
the angle between their principal sections. 
The range of variation of the curvatures 
and inclination of the axes will be such 
that a practical discussion of the contact 
of railway wheels and rails can be given 
for static loads. A brief summary of 
the relevant theory precedes the results 
of the calculations. 


THEORY 


Suppose two bodies to be in contact 
at a single point, which is supposed not 


434 


to be a singular point of either body. 
Take this point as origin of a system of 
rectangular co-ordinates, the xy-plane 
being the common tangent plane to the 
two bodies at the point of contact and 
the z-axis the common normal. Denote 
the principal curvatures of the bodies 


221 = p11x1 + 1294 ee ty 
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by p11, 912, 21, 22, their signs being 
positive when the corresponding centres 
of curvature lie within the bodies. Then 
if the x and y axes lie in the principal 
sections of the upper body (denoted by 
left-hand suffix 1) the equation of the 
surface of this body in the neighbourhood 
of the point of contact may be written : 


(see ref. 1) 


Hence, if instead of lying in the principal section Ox is inclined at an angle w’ to 


it; (1) becomes: 


2Z1 = 911 (x cosa’ + ysinw’)? + 942(ycosw’—xsinw’)? ... . QQ) 


If, now, the planes of 9;; and 2; are inclined at an angle w, the x, y axes are inclined 
at (w’ — ow) to the principal sections of the second body, and hence the surface of this 


body may be written : 


229 = — p21 }x cos (w’ —w) + ysin (w’ —o)}? 


— 22 }y cos (w’ —e) — x sin (w’ — @)/2 ee 


The distance apart of corresponding points on the two surfaces will be given by 


Z1; — Zp. Let this be put equal to Ax2 + By? : 


then by equating coefficients of x2, 


y* and xy from the expression for z; — z obtained from equations (2) and (3) to 


A, B and 0 respectively, it is seen that : 


2(A + B) = p11 + 012 + 921 + 022 


2(A—B) = V(e11 — 912)? + 2 (P11 — 912) (921 — P22) Cos 2 + (921 + 999)? 


(921 — e22) sin 2 


and tan 2’ = 


P11 — P12 + (P21 — ¢22) cos 2m 


When w = 90° these become : 


2(A + B) = e411 + p12 + 921 + 922 


2 (A —B) = V(e11 — p12)? — 2 (911 — 912) (921 — 922) + (21 + 022)? 


= Pll — P12 — ent e020 


and @’ = 0° 
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Hertz in his original paper of 1881 (see 2) gives the axes of the ellipse of contact 
in terms of an auxiliary angle + as follows : 


a=wK/W/e11 + 912 + G21 + 22 (major axis) 


b= vK/We11 + 12 + P21 + P22 (minor axis) 


where K is a constant(*) depending on the elastic properties of the bodies, and p 
and v are functions of t. The angle z is given by : 


B—A 
Ay B 


cos Tt = 


and uw and v are shown as functions of t in figure 1 (bd). 


The stress we are most interested in 
is the maximum shear stress, since at 
this stage we are considering the maximum 
shear criterion for strength. This implies 
that stresses above half the ultimate 
tensile strength of the material will cause 


the semi-major axis of the pressure ellipse, 
has already been calculated, the maximum 
shear is most easily calculated in the 
following manner. The graph of fig. 1 (c) 


<4 
failure. Whether, in fact, this is a satis- _, 
factory criterion for the complicated 
phenomenon of a wheel rolling on a rail 


is a debatable point, since little is known 
about the effects of factors such as work 
hardening and, more generally, the mech- 
anism of fatigue due to highly localised 
internal shearing stresses. It is shown in a 
paper by H.R. THoMAs and V.A. HOERSCH 
(see ref. 3) that the maximum shear stress 
occurs on the z-axis at a small distance 
below the surface. The magnitude of 
this stress and its position on the z-axis 
depends on the ratio k = b/a. Since a, 


(2) Kor 


ee 


1 — O52 be 
\2 E 


E, 


where P is the load and E and o are Young’s 
modulus and Poisson’s ratio for the materials. 
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Fig. 1 (a). 


DEPENDENCE OF CURVATURE 
ON DEPTH AND WIDTH OF ARC 
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DEPENDENCE OF CONTACT AREA 
ON TYRE CURVATURE 


[extended from (3)] is used to obtain a 
quantity S corresponding to the ratio k 
under consideration and then S_ is 


multiplied by 4/15 [Ea (A + B)] to give 


x 


“the required shear. In this last expression 


E is Young’s modulus for the material 
of the bodies (assumed the same for 
both). It might be remarked here that 
we are assuming the bodies isotropic, 
which need not be at all true for rolled 
rails or shrunk fit tyres. 
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DEPENDENCE OF CONTACT AREA 
ON TYRE CURVATURE 


RESULTS 


We take 1/9,; as the wheel radius, 
1/12 as the radius of the tyre (assumed 
a circular arc), 1/p2; as the radius of 
the rail head and ¢9. as the longitudinal 
curvature of the rail due to bending. 
The ranges of variation are as follows : 


Wheel diameter (9) : 
3075405, 
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Young’s modulus 13 400 tons/sq. in. 
Poisson’s ratio 0.25 


70" DIAMETER WHEEL 


CONTACT AREA IN SQ INCHES 
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Fig. 4. 


DEPENDENCE OF CONTACT AREA 
ON TYRE CURVATURE 


P12 O to —-12 in 1/100ths and 
—-25, —-50, —1-0, —2-0, —4.0 


Rail head radius (99) : 
3 9”, £0" 16” 32" 
Ae 2 a elie es 
e22 0, —-0005, —-0010, —-0015, —-0020 
w 70°, 80°, 85°, 87149, 90°. 


and 


BULLETIN OF THE INT. RAILWAY CONGRESS ASSOCIATION 


JUNE 1957 


Young’s modulus 13 400 tons/sq. in. 
Poisson’s ratio 0.25 


0-5 
| Alu HE, 
: RADIUS 
S90 DIAMETER 

ri 

xr 0-4 

6) 

_Z 

o 

v7) 

z 

Pi 

xr O0-3 

< 

a 

z 

3) 

iu) 

© -ol -02 -63 -04 -05 06 07 O08 -09 10 ‘Il -l2 
CURVATURE OF TYRE 
Rig: 


DEPENDENCE OF CONTACT AREA 
ON TYRE CURVATURE 


The assumption of a circular arc for 
the profile of a worn tyre was found to 
be reasonable on examination of a large 
number of such profiles. The curvature 
for a given depth of arc varies with the 
width, and fig. 1 (a) shows this dependence. 
The average width of arc was found to 
vary between just under 3” to just over 
314". All our calculations are for a 
10-ton load, but factors are given to 
convert to 5 and 2/4 tons. 

Our first conclusion is that it is quite 
satisfactory to neglect the curvature due 
to bending. Two typical examples of 
the effect of this curvature are shown 
in the table on the next page. 

The bending moment under a 10-ton 
load placed at the mid-span of a 
B.R. 95 Ib/yd. B.H. rail is about 75 tons 
inches. Hence the curvature is given by 
e22 = 7S5/EI, when EI lies between 
400 000 and 500000 tons inch4. It is 
thus seen that our conclusion is justified, 
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TABLE 1 


-0667 
—- 1111 
125 


-0222 
—-1000 
“1111 


Contact 
area 


(sq. in.) 


Contact 
area 
(sq. in.) 


and in all that follows we have taken 
e022 = 0. The ameliorating effect of 
this curvature, however, is an argument 
against too rigid a track, and in the case 
of impacts where the contact loading can 
be very high much damage is probably 
averted by the track elasticity. It must 
also be said here, of course, that we are 
neglecting stress due to bending. 

Now let us consider w the angle between 
the planes of 93; and 92;. Table 2 gives 
two examples of the effect of variation 
of this angle 

TABLE 2 
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area 
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Again it is seen that this effect is 
negligible, since the maximum change in 
« in practice must be of the order of 1°. 
In the sequel, therefore, we take w = 90°. 


We now come to the three factors 
which give appreciable effects 911, 12 
and o2;. At the outset we remark that 
if p12 > 21 there will be no contact : 
also if 942 021 there will be cylindrical 
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contact which we exclude from our 
analysis because of the indeterminate 
nature of the length of contact. Our 
results are conveniently summarised gra- 
phically, and we plot the contact area 
and maximum shear against curvature of 
tyre (912) giving separate curves for each 
rail head radius (2;) and _ separate 
diagrams for each wheel diameter (¢91)). 
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Figures 2 - 5 give the contact areas and 
figures 5 - 9 the maximum shears for 
contact on the crown of the rail. 

On the stress diagrams a horizontal line 
is drawn to show 25 ton/sq. in., which 
is half the ultimate tensile strength for 
rail steel. A scale is also given showing 
what ‘ hollowness ”’ of tyre (for a 3” and 
a 34" width) corresponds to 04. 
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SHEAR STRESS ON CURVATURE 
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The noticeable feature is, of course, the 
large reduction in stress for quite moderate 
tyre wear. Reduction of stress also 
accompanies increase of wheel diameter 
and increase of rail head radius. Care 
must be taken when talking of rail wear 
to consider the original state of the rail 
head since, if the rail wears to a sharper 
rather than to a flatter curve, the stress 
is increased. 

We now turn attention to the gauge 
corner. The rail head radius at the 
gauge corner can vary from 4” down 


~to ¥%" or even less, and it may be that 


a relatively flat part of the tyre will come 
into contact with one of these smaller 
radii as the tyre moves across the rail 
head. Figure 10 shows the maximum 
shear for a 6” and a 4” rail head for 
the full range of wheel diameters and 
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for tyre curvature (912) from 0 to — -12. 
The stresses, as might be expected, are 
high. Then figure 11 gives an idea of 
what happens for contact. of the inside 
corner of the rail and the throat of the 
tyre. In this case we get some really 
high stresses, e.g. up to as much as 
120 ton/sq. in. With worn tyres and worn 
rails, however, it is possible to show that 
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when there is contact at the inside edge 
of the rail the contact also extends over 
a considerable amount of the head, thus 
distributing the load. 

To convert to loads of 5 tons and 
2 % tons respectively, contact areas must 
be multiplied by 0-630 and 0-397; shear 
stresses by 0-794 and 0-630. 


CONCLUSION 


The results we have obtained strengthen 
the intuitive view that the effect of wear 
of tyres and rails is, in general, to produce 
a larger contact area and consequently 
smaller stresses. Thus the danger of 
assuming cylindrical wheels and flat tyres 
[as is done in some of the literature, see 
for example (4)] is made apparent. 
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Automation and its application to shunting 
in marshalling yards, 


by Doctor-Engineer Ewald GRAssMANN. 


(Die Bundesbahn, No. 12, June 1956). 
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In the economically highly developed 
countries, manpower is becoming more 
and more scarce and costly. In nearly all 
spheres concerned with the satisfaction of 
human needs, modern technical develop- 
ment has led to mass production methods 
enabling an ever increasing part of man- 
kind to share in the social products. In 
this way, the general standard of living 
has been raised to a level which may 
have been regarded as utopian only a few 
decades ago. The machines has replaced 
man where heavy toil called for consider- 
able physical efforts and where the 
requisite degree of precision exceeded the 
purely mechanic potentialities of the 
human being. This relief from toil, 
achieved by intellectual effort, and the 
concomitant rise in the social standard of 
the masses exclusively due to this effort, 
are reflected in a marked increase in 
power consumption, especially as far as 
electric power is concerned. But this 
evolution has by no means come to an 


end, and it is with anxiety that the time 


is already foreseen when the sources of 
energy hitherto available to us will no 
longer permit of a further increase in 
energy production. Have not reputable 


_-economic experts forecast that, in Ger- 


many, power consumption will have doub- 
led by 1965? The solution of this prob- 
lem is seen in the advent of atomic power 
so that the development of this source of 
energy should be accorded the highest 
priority. 

The mass production technique based 


on the use of machines and other physical 
devices as developed up to now, may be 
appropriately termed <« mechanisation ». 
This technique has now found such 
general acceptance that there are hardly 
any further fields of mass production 
where it would still be possible to make 
the direct mechanisation of human toil 
much more effective, though this does not 
necessarily mean that there is no room 
for improvements in quality. But the 
supply of human labour will decrease as 
further claims for a greater share in the 
fruits of productivity are staked in the 
form of demands for even shorter work- 
ing hours. At the same time, it is desired 
to increase the social product more and 
more so that more people can share it. 
The only solution to this problem is 
believed to lie in the automation of all 
working processes. 

As so many other notions in modern 
economics, this idea comes from _ the 
United States. The American economist 
P. F. Duncxer describes automation as the 
use of machines for the operation of 
machines. ‘This means in practice that 
certain simple and often recurring think- 
ing processes of the human brain, 
required for the control of machines, are 
entrusted to machines instead. ‘This 
development is aided by modern elec- 
tronics. Although the idea is not altoge- 
ther new, the use of the term automation 
signifies that it is now intended to adopt 
this principle wholeheartedly and to adapt 
the planning of technological and similar 
processes to this technique to the greatest 
possible extent. Under present condi- 
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tion, it is necessary to free human labour 
in order to overcome man-power short- 
ages and to divert the man-power avail- 
able to other, generally more profitable 
tasks. Automation will not lead to mass 
unemployment of the kind at one time 
dramatised by Gerhart Hauptmann in The 
Weavers who were deprived of their living 
by the introduction of the mechanical 
loom. 

The economic importance of modern 
technical evolution has been described in 
a particularly impressive way by the 
French scientist, engineer and economist 
Jean Fourastié in his work : Le grand 
espoir du XX® siécle, Progres technique, 
Progrés économique, Progrés social, where 
« technical progress » is made the central 
conception of all economic considerations. 
The application of new technical and 
scientific discoveries to economic activities 
produces a continual improvement of the 
ratio of input and output or, to use a 
much-used contemporary term, an improve- 
ment in « productivity » which is bene- 
ficial to mankind at large. According to 
FourastiéE, the key conceptions of « tech- 
nical progress » and « productivity » 
lead to a complete  re-orientation of 
economic activities. Systematic analysis of 
technical progress is the key to the com- 
prehension of the modern world. 

According to Fourasti£, « technical pro- 
gress » leads to an increase in the volume 
of production per unit of raw material 
or labour input. He makes a distinc- 
tion between three groups of « product- 
ivity >: 

1) « material productivity », measured 
in terms of the quantity of raw materials; 


2) « economic productivity », which 
indicates to what extent additional capital 
investments will lead to an increase in 
production, assuming all other factors to 
be equal; 


3) « man-power productivity ». 


FourastiéE then draws attention to the 
highly significant fact that technical pro- 
gress is not equally far advanced in all 
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branches of production. It is this differ- 
ence which, according to him, is typical 
of the structure of modern economy, and 
which leads him to divide the economic 
world into different sectors, according to 
the degree of their technical progress. The 
« primary sector » comprises all branches 
of production with moderate technical 
progress such as agriculture. The « second- 
ary sector » comprises all economic spheres 
with pronounced technical progress, largely 
industry. What he calls the « tertiary 
sector » includes all those economic activi- 
ties where technical progress has been small, 
such as commerce, administration, the free 
professions, the occupations mainly con- 
cerned with the rendering of services, and 
many others. 

FourastiE then puts the question whe- 
ther it is « material productivity » or 
« man-power productivity » which is more 
important to mankind, and amplifies this 
question by examining whether technical 
progress should be measured in terms of 
one or the other. In his own opinion, 
man-power is the predominant factor 
since it has been found that « man-power 
productivity » directly determines the 
standard of living. « Investment product- 
ivity > is a special form of « material pro- 
ductivity » so that its effect on the 
standard of living need not be taken into 
account. 

According to Fourastié, the increase in 
man-power productivity results in a con- 
tinuous migration of man-power from the 
primary and secondary sectors to the 
tertiary sector. With the growing com- 
prehension of the basic laws governing 
our contemporary economic development, 
all of us will gradually come to the con- 
clusion that the increase in man-power 
productivity is the basis of social progress, 
and that social progress can therefore not 
be achieved without a shift and migra- 
tion of man-power. It is this phenomenon 
which characterizes the transitory nature 
of contemporary civilisation. In order to 
arrive at a basic understanding of the 
problems of our time, we must regard it 
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as a period of transition whieh is unstable 
and therefore, of necessity, troublesome. 
The period in which we live marks the 
transition from a traditional state of 
equilibrium to a future and_ necessarily 
new state of equilibrium. FourastiE goes 
so far as to talk of the conquest of the 
world by the tertiary sector. 

If the attempt is now made to apply 
Fourastié’s division of all economic acti- 
vites into three sectors to the railways, 
we find, because of their great range and 
geographical distribution, activities belong- 
ing to all three sectors. Administration 
certainly belongs to the tertiary sector. 
But most activities belong to the second- 
ary sector, or at least to the primary 
sector from which, according to Fourastif, 
there is a constant migration of man- 
power to the tertiary sector. Because of 
the general technical progress apparent in 
industry, it is possible, and indeed, usual, 
to pay higher remunerations to the 
reduced number of workers in the second- 
ary sector. This is, to the railways, already 
a source of considerable difficulties as 
they are, at existing wages, no longer able 
to obtain labour for certain jobs because 
of the better pay offered by industry. 
This applies in particular to jobs which 
involve fatigue and danger, such as shunt- 
ing. The railways must therefore try to 
balance the higher wages which they are 
forced to pay for that reason, by an 
increase in productivity. In other words, 
they must introduce technical improve- 


_ments (which may call for major capital 


\ 


investments) so that the work is carried 
out with fewer but better paid men who 
have a strong sense of loyalty to the 
undertaking. 

As explained at the outset, technical 
progress to-day stands under the sign of 
automation to which mechanisation is 
prerequisite. Both trends are mainly con- 
cerned with economic « mass activities » 
which are necessarily expensive and which 
are recurring every day. ‘The railways, 
too, possess important establishments 
where such conditions occur. We may, 
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in this connection, ignore the railway 
repair shops which are specific to the 
railways only inasmuch as they deal with 
railway vehicles. ‘Their methods are the 
same as, or similar to, those of large 
factories so that the problems of mechan- 
isation and automation are identical or 
similar to those of the machine industry. 
There is certainly a wide scope for tech- 
nical progress which is, in fact, success- 
fully pursued. 

In contrast, there are certain « mass 
activities » characteristic for the transport 
side of railways. ‘They occur at marshal- 
ling yards and goods transhipment depots : 
At the marshalling yard, freight trains are 
divided and re-formed into new trains 
according to destination. At the tranship- 
ment depots, « smalls » are unloaded and 
then loaded into other wagons, again 
according to destination. ‘These operations 
can be divided into numerous _part- 
operations to which it is possible to apply 
mechanisation and, in certain cases, also 
automation. Whilst mechanisation has 
already been applied successfully, over 
many years, to loading operations at goods 
depots and to train cutting operations in 
marshalling yards, the use of automation 
has so far been confined to one _part- 
operation of train cutting, though this use 
already dates back thirty years. This 
part-operation concerns the automatic 
setting of points for wagons running down 
the hump, where the automatic operation 
is prepared by the storage of the switch- 
ing instructions, and operated by the 
running wagons themselves. Whilst, for a 
long time, the introduction of automation, 
as a step beyond mechanisation, will still 
remain problematic in the sphere of 
loading operations and the formation of 
goods trains, the extension of automation 
to the entire process of train cutting at a 
marshalling yard is already possible now, 
as we shall presently see. 


ME, 


The introduction of mechanisation into 
the marshalling of goods train dates back 
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to the early days of the railways, long 
before mechanisation was known = in 
industry. In 1846, railwaymen invented 
the continuous method of train cutting 
when the method of pushing individual 
wagons was superseded by the method of 
letting the wagons of a goods train roll 
down from an inclined track into the 
group of sorting sidings. Around 1880, 
the wholly inclined track was superseded 
by the « hump ». ‘The points were 
operated by hand or from a hump cabin 
by means of individual mechanical, later 
electrical, operation. Near the target, the 
wagons had to be stopped by means of 
drag shoes. In principle, this is still the 
method used to-day. 

Further progress was made possible by 
the work of Dr. FROLICH, who succeeded 
in making this continuous operation more 
efficient while still adhering to the old 
principle of a free descent. ‘The capacity 
increase was brought about by the adop- 
tion of a steep profile at the hump top 
and by a fan-like arrangement of the 
distributing points leading to the sorting 
sidings. ‘Through this measure, the length 
of the common section used by all wagons 
(which differ greatly in respect of the 
speed which they can attain and _ the 
distance which they can cover under the 
influence of gravity alone) was reduced to 
a minimum, whilst the steeper ramp 
served to obtain a rapid acceleration of 
the wagons so that they were able to 
leave the common section of track more 
quickly. Both measures together tended 
to reduce the disturbing differences in 
running times which are apt to lead to 
the premature and undesirable catching 
up of one wagon by another. 

The higher shunting speed thus made 
possible was still further increased by 
Dr. Fr6Licu’s invention of the heavy rail 
brake which made it possible to control 
the running speed and running distance 
according to the target and thus to 
prevent the nuisance of a premature 
collision. But the capacity increase thus 
obtained called for such a quick reaction 
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in throwing the points that it is difficult 
for an operator to keep pace with the 
wagons at the first distributing points. 
This led, at the same time, to the auto- 
matic operation of the first distributing 
points, controlled by special hump cabins 
where, as already mentioned, these opera- 
tions were programmed beforehand in 
accordance with the previously prepared 
shunting list. 

The first of the mechanized installations 
of this type was introduced at Hamm in 
1925 by Dr. Fr6LIcH. This installation, 
in conjunction with the hydraulically 
operated rail brakes, was known as the 
« consistently mechanized hump _ installa- 
tion >. 

According to modern conception, how- 
ever, this uniformity was still far from 
perfect although, at the time, one had 
every reason to be proud of the improve- 
ment achieved in one single move. For, 
automation was confined to a part of the 
switching operations, whilst mechanisation 
was confined to the hand-controlled pre- 
liminary braking at the bottom of the 
steep ramp. The services of the drag 
shoe operator in the sorting sidings were 
still required, and there still remained the 
gaps between the wagons in the sorting 
sidings, the consequential need for further 
closing-up work, and the risk of collisions 
in the sorting sidings. In the United 
States, the use of heavy rail brakes has 
been exaggerated inasmuch as several sets 
of brakes have been arranged in succes- 
sion. It must be remembered in_ this 
connection that each subsequent set must 
contain twice the number of brakes as the 
one before, assuming one set of points to 
be located between them, so that the 
number already becomes four times as 
great if there are two sets of distributing 
points between them. In the American 
installations, the possibility of controlling 
the running of the wagons over a longer 
distance has therefore been bought at a 
very high price. In European installations, 
one has been content to use one set of 
heavy rail brakes which, for instance with 
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installations comprising 32 sidings, includes 
four brakes. In this connection, reference 
_ may be made to the article entitled « Vom 
Wesen der modernen Rangiertechnik » 
(« The essence of modern shunting tech- 
nique >») in Jahrbuch des Eisenbahn- 
wesens 1951. The American railroads 
have the further great advantage in hump 
shunting that, because of the more robust 
design of the vehicles, it is possible to 
admit four times the kinetic energy at the 
moment of collision, i.e. twice the maxi- 
mum speed. Nevertheless, there remain, 
even there, gaps in the sorting sidings so 
that subsequent closing-up operations 
become necessary. Even in America, there- 
fore, the problem of mechanisation has 
not yet been satisfactorily solved. In 
principle, the method is the same as ours, 
and can certainly not be regarded as 
automation. 

The process of cutting a freight train 
with a view to placing the wagons, ready 
for coupling up, in a number of sorting 
sidings can be divided into a number of 
individual operations : 


a) the wagon is uncoupled from the 
following wagon near the top of the hump; 


b) the wagon is made to run down the 
hump over certain distributing points to 
the appropriate sorting siding; 

c) on the way, the wagon is braked in 
a certain way and at certain points so 
that it does not catch up with the wagon 
running in front of it (interval braking) 
and does not reach the target at excessive 

speed (distance braking) ; 

d) in the sorting siding, the wagon is 
closed up to the wagons already standing 
there, ready for coupling; 

e) the wagon is coupled up in the siding. 

As far as operations a) and e) are con- 
cerned, the uncoupling and coupling up 
of railway wagons in Central and Western 
Europe is still done in the same way as 
it was done a hundred years ago. Every 
time, a man must step between the vehi- 
cles, creeping through below the buffers. 
By means of a counter-threaded spindle, 


BULLETIN OF THE INT. RAILWAY CONGRESS ASSOCIATION 447 


the coupling must be tensioned or relaxed, 
as the case may be, by the man turning 
the spindle several times by means of a 
handle. With a considerable physical 
effort, a shackle must be lifted by hand 
from or to a hook. This type of coupling 
is unworthy of the second half of the 
twentieth century. On the German 
Federal Railways, for example, some 
450000 goods wagons are shunted every 
day. If the fact that some wagons are 
handled in strings, i.e. remain coupled to 
each other, is taken into account by apply- 
InrmaMeroUpmiactoOL Of #1:2, and tak itiris 
assumed that this will also cover the cases 
of secondary shunting where wagons may 
have to be uncoupled and coupled several 
times in the course of one passage through 
the marshalling yard, it follows that, on 
the German Federal Railways alone, some 
375 000 times a day that a man must step 
between two vehicles to loosen the spindle, 
and just as many times to re-tension it. 

In contrast, the railways of the United 
States, Canada and Mexico introduced the 
automatic centre buffer coupling as early 
as in the eighteen-nineties. In Japan, it 
was introduced about 1925, and in some 
parts of Soviet Russia already before 
World War II. And this in spite of the 
fact that it was in Germany that, in the 
nineteen-twenties, the best automatic 
coupling was developed in the form of the 
Scharfenberg coupling which permitted 
the inclusion, in the automatic coupling, 
of the air line of the through brake and, 
if necessary, also of electric circuits. 
America and Russia were content with 
the much cruder claw coupling which can 
only transmit tractive and buffer forces. 
Admittedly, resolutions have been adopted 
by the International Union of Railways 
(UIC) specifying the details of an Euro- 
pean centre buffer coupling and the way 
in which it could be introduced. As yet, 
however, there is no positive decision to 
go ahead with this plan. And, because of 
the international transit traffic, it is neces- 
sary for the European Administrations to 
agree on this measure. 
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In any case, the technical problem of 
the automatic centre buffer coupling has 
been solved and the solution has been 
tried out abroad so that it is possible to 
apply automation to the operation listed 
under ¢) above. In contrast, it 1s not 
possible, at a reasonable cost, to arrange for 
automation in uncoupling (operation a). 
However, with an automatic centre buffer 
coupling, uncoupling can be carried out 
by hand very simply and rapidly from the 
side of the wagon. 


Thus, if it is now intended to introduce 
automation into hump shunting, it is 
necessary to arrange for the wholly auto- 
matic working of all the operations 
between a) and e), i.e. from the gravity 
run from the hump top to the stopping 
of the wagon in the sorting siding, ready 
to be coupled up to the preceding wagon. 
In this case, the work of the drag shoe 
operators, rail brake operators and, dur- 
ing the running, also that of the cabin 
operator could be dispensed with. 


The complete storage of hump shunting 
instructions for all points of the distribut- 
ing zone has already been realized in the 
new hump shunting installation for the 
south-north direction of Gremberg mar- 
shalling yard. Here, the shunting list is 
used for the pre-storage, in a push-button 
operating desk, of the routes for the entire 
train cutting operation right down to the 
last distribution points. This procedure 
might be retained, but it would also be 
possible to go one step further by storing 
the information on a punch card and, 
with its aid, arrange for programme con- 
trol of the operation. In any case, the 
point switching operation has thus become 
susceptible to automation. 


However, the part that is more difficult 
from an automation point of view is the 
automatic, programme controlled braking 
of the wagons which must be so arranged 
that the wagons arrive at their destina- 


tion at a permissible speed. Since the 
heavy rail brake was created in the 
nineteen-twenties, the seemingly obvious 
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solution was to try and use this brake for 
regulating the speed of the wagons in 
such a way that the wagon came to a 
standstill at the desired target point. 


In addition to regulating the interval 
between wagons passing through the 
switching zone at different speeds, it has 
always been the function of the heavy 
rail brake (which is built in at the bottom 
of the hump and therefore known as 
« valley brake ») to take into account, in 
the degree of braking applied, the distance 
to be covered by the wagon which depends 
on the occupancy of the siding. But the 
distance and interval requirements are 
often conflicting so that, even for this 
reason alone, it is not possible to use the 
valley brake for perfect target braking at 
a satisfactory hump shunting speed. If 
the introduction of target braking is to 
bring about the automation of hump 
shunting, it would be necessary for each 
wagon to be released from the target 
brake at such a speed that it arrives at 
any, freely selectable point of a sorting 
siding at a speed not exceeding 1 m/sec. 
This must be possible while adhering to 
a permanent hump shunting speed of at 
least 1 m/sec. ‘This solution has long 
been thought possible as the valley brake. 
when operated by an experienced oper- 
ator, could already be controlled so well 
by hand that, in a great number of cases, 
the wagons could be placed in the sidings 
with fairly high precision. But all the 
labour and mental effort concentrated on 
target braking is unfortunately just as 
futile as was, at one time, the search for 
the perpetual motion or the quadrature 
of the circle. This solution must unfortun- 
ately be ruled out for physical reasons. 


True, the study of American hump 
shunting installations had given rise to 
the opinion that target braking had been 
realized there. This is because one had, 
in some cases, dispensed with the final 
braking by means of drag shoes or hand 
brakes. But, as already mentioned, condi- 
tions over there are different. There is a 
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considerable array of consecutive rail Shunting Technique of the German 
brakes, and there are robust standard type Federal Railways who proved the im- 
wagons with fairly uniform running practicability of genuine target braking, 
characteristics, fitted with well sprung especially under European conditions. 


automatic centre buffer couplings which 
can absorb four times the kinetic energy 
of a collision permissible under European 
conditions. Compared with European 
conditions, this represents a considerable 
relaxation of the requirements on hump 
shunting dynamics which obviously results 
in a simplification. How much easier 
would be the task of European shunting 
technique if the wagons to be handled 
were built in such a way that a colliding 
speed of 2 m/sec could be admitted, 
instead of having to deal with these 
weakly structures which, in an outdated 
and uneconomic way, tend to prejudice 
the introduction of mechanisation and 
automation into large-scale hump shunt- 
ing. But even in the American marshal- 
ling yards, there are still many gaps in 
the sorting sidings, and the amount of 
damage caused by shunting collisions is 
stated to be great. This American method 
of operation can therefore not be regarded 
as genuine target braking where the 
speeds are accurately controlled right up 
to the point of destination. 

As early as 1938, it was found by 
Dr. Kriescue, in a thesis prepared at 
Karlsruhe Technical University, that the 
potentialities of target braking are strictly 
limited even in theory. This study should 
have had the effect of deterring others from 
further efforts to attain genuine long- 
range target braking, and of making them 
content, provided that only one set of 
valley brakes is used, with a preliminary 
braking at the valley brake which takes 
the distance requirements into account as 
much as possible. 

But Krrescue’s work was difficult to 
understand and had little practical effect 
so that, in some expert circles, the hope 
for genuine target braking was revived by 
the modern requirements of automation, 
until the problem was eventually reviewed 
once more by the Expert Committee for 


The principal reasons why genuine 
target braking is not practicable are the 
following : 


1) long-range target braking (extend- 
ing over 100 m or more beyond the clear- 
ance point of the last distributing point) 
must be ruled out because of the reduc- 
tion in hump shunting capacity caused 
by the minimum interval requirements in 
each sorting siding. ‘This is because, over 
a long running distance, there occurs the 
strange phenomenon of the bad runner 
tending to catch up with the good runner. 
For, in the case of a long-range target, 
the bad runner must be given a very 
high initial speed whilst the good runner 
running down the gently inclined siding 
requires only a low initial speed in order 
to arrive at the remote point of destina- 
tion at a permissible speed. Initially, 
therefore, the bad runner runs at such a 
high speed that it would be able to catch 
up with the good runner unless the head- 
way in front of it is very great, and that 
can only be arranged at the expense of 
hump shunting capacity; 


2) if target braking is to be carried out 
with one set of valley brakes only, i.e. so 
that there still follow a number of 
distributing points, target braking also 
becomes impracticable for closer targets, 
because the wagons would have to pass 
the switching zone at such a low speed 
that the hump shunting capacity would 
again be reduced to an intolerable degree: 


3) from an operating point of view, 
the only possibility of target braking lies 
in the use of two sets of brakes for short- 
distance targets, where one of the sets 
would be the existing valley brake whilst 
the second set would have to be provided 
in the form of special target brakes beyond 
the last distributing point. With this 
arrangement, an adequate shunting capa- 
city would be ensured provided that the 
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running resistances are sufficiently well 
known and adequate control is possible. 
However, in view of the short range of 
the sorting zone which would be confined 
to about 50 to 80 m, frequent clearing 
operations would be necessary. ‘These 
operations could not be carried out by a 
locomotive working on the side of the 
hump as this would lead to unduly fre- 
quent interruptions of hump shunting 
operation which would again entail an 
intolerable reduction in shunting capa- 
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Ill. 


Although it must be accepted that 
automation of hump shunting can in 
practice not be achieved with the aid of 
target braking, there is still no reason to 
abandon the idea of automation. In fact, 
automation of wagon sorting through 
hump shunting has now become possible, 
though on the basis of a totally different 
principle. The practical development of 
this type of automation is at present being 


Fig. 1. 


(4) 
3 


Fig. 2. 


city. From an operating point of view, 
two-stage target braking for close targets 
is therefore only possible if the sorting 
sidings could be cleared by special devices 
which do not impede the hump shunting 


operation. But such devices are extremely 
expensive and would still have to be 
developed; 


4) finally, it must be remembered that 
the running resistances of the wagons 
show a pronounced scatter so that target 
braking would be prejudiced by a further, 
inevitable factor of uncertainty which 
would, even on its own, preclude the 
application of target braking to distant 
targets. 


undertaken by the German Federal Rail- 
ways and will shortly be completed. This 
method is based on the collection of 
wagons by means of a chain of rail 
brakes, consisting of a major number of 
very small and very light braking devices 
spread over the collecting zone. For this 
purpose, it is necessary to raise the tracks 
of the switching zone with the distribut- 
ing points leading to the sorting sidings 
to a certain extent, to give the initial 
sections of the sorting sidings a falling 
gradient which decreases from steep to 
moderately steep, and to equip these 
inclined sections with this very light type 
of rail brakes. Whenever the speed of 


? 
* 
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approaching vehicles is unduly high, 
these brakes are brought into action by 
means of rails contacts and relays, and 
are again released when the vehicle has 
passed over them. 

Figure 1 shows the longitudinal profile 
of the rail brake installation, whilst 
figure 2 shows the arrangement of the 
rail contact controlling a brake. As 
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to the slight gradient of 2 °/,, prescribed 
for sorting sidings of flat yards. Track 
sections b contain rail brakes of a light 
to medium-heavy type (4) controlled by 
rail contacts and relays which are intended 
to bring the wagons arriving from the 
switching zone a nearly to a_ standstill. 
In contrast, the « chain of rail brakes » 
built into track section c consists of a 


Fig. 3. 


figure 1 shows, the horizontal tracks of 
section a of the switching zone, compris- 
ing the distributing points leading to the 
sorting sidings, are raised by the measure e. 
The following sections b, c, and d of the 
sorting sidings are given falling gradients 
so that section c has the gradient corres- 
ponding to that of the so-called gravity 
yards where nearly all wagons begin to 
move on their own, whilst the gradient 
of section b is so steep that all wagons 
are certain to move off on their own, 
and the gradient of section d corresponds 


number of very light, fixed braked (3), 
which are likewise controlled by rail con- 
tacts and relays and have the function of 
slowing the wagons down to such an 
extent that these enter section d with a 
speed not exceeding the permissible col- 
liding speed of 1 m/sec. Here, the 
wagons finally come to a standstill, either 
on their own, or through their impact 
with the wagons already standing there. 
For instance, if the first wagon entering 
section d of a track has come to a stand- 
still at a point half-way down, and _ if 
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subsequent wagons have occupied this 
section up to the lower end of section G 
the next wagon will come to a standstill 
on the last rail brake of that section, 
and further wagons will come to a stand- 
still in front of it up to that point of 
section ¢ where the aggregate pressure of 
the wagons standing in section c begins 
to exceed the aggregate running resistance 
of the wagons standing in section d. 
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the weight of the string of wagons in 
section c is heavy enough to push the 
wagons standing in section d_ further 
down that section up to a distance of 
370 m. With a difference in height of ¢ 
= 80 cm and a length of section c¢ 
= 150 m, the weight of the string of 
wagons standing in section c would be 
sufficient to push the wagons in section d 
to a distance of 550 m. 


Fig. 4. 


From that moment, the wagons standing 
in section d will be pushed further by 
the pressure of the wagons standing in 
section ¢ so that the track sections c and 
d are filled with wagons up to a given 
or desired limit. 

It can, for instance, be 
approximately that : 


worked out 


if the difference in height e = 
the length of section b = 10 m 
the gradient of section b = 6-7 °/,, and 
the length of section c = 100 m, 


45 cm 


The time-controlled automatic control 
of each rail brake (fig. 2) is so arranged 
that, whenever an axle passes the rail 
treadle 1, a time relay is energized. If the 
axle passes the short section between 
treadles 1 and 2 at excessive speed, Le. 
within too short a time, the passage of 
the axle over treadle 2 has the effect of 
bringing the rail brake into operation. 
In addition, a second time relay is ener- 
gized which, after a pre-set time lag 
corresponding to the duration of the 
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braking, returns the rail brake to the 
release position. If the time taken by 
the axle to cover the distance between 
the treadles 1 and 2 is comparatively long, 
and in consequence, the speed of the 
wagon is low, the first relay cuts out 
after the lapse of the pre-set time lag, 
and the brake remains inoperative. The 
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light electric motor by means of a toggle 
drive. The power required for this drive 
is very small as it is only required to 
overcome the friction in the bearings. 
The braking power itself is generated by 
the entering axle which presses the brake 
beams inwards against the springs visible 
in figures 4 and 5 which are thereby 


Fig. 5. 


process is repeated for each separate axle, 
the brakes being so short that only one 
axle of the wagon can be on the brake 
at a time. 


_ Figure 3 shows one of the light type 
of « chain brakes » of section c in the 
moperative position, covered up and ready 
for operation. Figure 4 shows the brake 
open, in the same position, whilst figure 5 
shows the brake in the braking position. 
The brake is of the beam type, acting 
exclusively in the outward direction 
against the inner flanks of the wheels, 
and operated in either direction by a 


tensioned. There is therefore no need 
for any extraneous energy supply to pro- 
vide the braking power. Figure 6 shows 
the trial installation of the German Federal 
Railways with a chain of seven brakes of 
section c, and one part of the medium- 
heavy preliminary brake in section b (4) 
which, for certain reasons connected with 
hump shunting dynamics, has been divided 
into two parts. 


Now, the wagons running down _ the 
hump must be so retarded in the valley 
brake that they arrive at the preliminary 
brake of the chain at a speed of between 
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3 and 4 m/sec. This is a simple require- 


ment which can easily be met by the 
valley brake at any time, and which per- 
mits of a high through-put speed in the 
The operation of the 


switching zone. 
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vehicles to the harmless speed of about 
1 m/sec and passing them on, at that 
speed, to the section c with the chain of 
brakes. It is not proposed to discuss here 
the details of circuits and wiring; they 


valley brake is considerably simplified as 
it is no longer necessary to take into 
account differences in running times. 
The preliminary brake of the chain, (4), 
has the function of slowing down the 


offer no problems which cannot be over- 
come with the present means of relays 
technique. It may merely be mentioned 
that the reaction of the preliminary 
brake in section b is partly also con- 
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_ditioned by the axle loads- which are 
previously tested automatically. 

Figure 7 shows, plotted against the 
longitudinal profile of a hump installa- 
tion with a chain of rail brakes, the 
_ speed/distance diagram for a wagon run- 
ning down from the hump. Pushed over the 
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« good runner » for which the always 
constant braking power of the chain of 
brakes is designed. The brakes always 
absorb as much energy as the wagon has 
gained in the interval between two brakes. 
The diagram is somewhat simplified inas- 
much as the saw-tooth line of the actual 


reduced on the intermediate gradient of 
1 in 80. At the valley brake, the wagon 
is slowed down according to its running 
‘ characteristics and passes through the 
_¥emaining 135 m of the switching zone 
at an adequate speed. At the two parts 
of the preliminary brake, the residual 
speed of 3 m/sec is reduced to about 
1 m/sec at which the wagon is passed on 
to the chain of brakes. The diagram 
(time/distance) shown in the illustration 
corresponds to the running of a heavy 


hump at a speed of 1 m/sec, the wagon  speed/distance diagram will have two, 
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runs down the steep ramp with a high four or more times as many zig-zags 
‘initial acceleration which is subsequently according to the number of axles. ‘The 


diagram must therefore be regarded as 
merely qualitative and serving as an 
illustration. A light wagon will not show 
such a speed characteristic fluctuating 
around | m/sec within the braking zone, 
but will be repeatedly braked to standstill, 
resuming its run down the heavier gradient 
as soon as the brake is released. No harm 
is done if wagons catch up with each 
other in this zone. All that will happen 
is that the good runner will push the bad 
runner, or that a heavy wagon will push 
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a lighter one. On the gentle gradient of 
1 in 500 beyond the last brake of the 
chain, the wagons roll out slowly, or they 
form up later, in the manner already 
described, under the influence of the 
excess weight of the wagons still standing 
in the braking zone, a string of wagons 
standing buffer to buffer. Wagons pushed 
over the hump in strings are dealt with 
in the same way since every axle causes 
the same relay operations and correspond- 
ing braking reactions. 


Meanwhile, the electrically operated 
remote control of the heavy valley brake 
and the automation of this control have 
been developed by the German Federal 
Railways to such an extent that it will 
soon be possible to replace the brake 
operator by a fully automatic device. 


Owing to the systematic research work 
carried out by the German Federal Rail- 
ways, the problem of the automation of 
the entire process from the uncoupling of 
the wagon to its closing up in the siding, 
ready for coupling up, has thus been 
solved, and a long-standing aim of shunt- 
ing technique has been finally attained. 
If it would also be possible to introduce 
the automatic centre buffer coupling, it 
would now be possible, without any 
further intervention of a human _ being 
in the sidings, to re-form a train, ready 
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for departure, fully automatically merely 
by pushing it down the hump, provided 
of course that there is no need for any 
secondary shunting operations for a train 
containing several destination groups. 


Given mass production conditions, it 
should be possible to reduce the cost 
price of the light brakes used for the 
brake chain to such an extent that their 
use becomes an economic proposition. 
Man-power now required for the laying 
of drag shoes and the operation of the 
rail brakes will be saved and can _ be 
diverted to other fields, so that product- 
ivity is increased. Moreover, owing to 
the careful speed control, there will no 
longer be any cases of damage to the 
vehicles and their loads due to shunting 
collisions, which is a further contributory 
factor tending to make the installation an 
economic proposition. All that is neces- 
sary now is to carry out a large-scale trial 
with these new installations. 


In the same way as in other economic 
spheres, modern progress is mainly based 
on scientific research, such research entails, 
as it does in this case, technical perfec- 
tion and economic benefit to the railway. 
In all economic spheres, and certainly 
with the public transport undertakings, 
research is a necessary condition of 
survival. 
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Special report on the significance of Operations 
Research for the railroad industry. 


(Reprinted from American Railway Engineering Association (AREA), Bulletin No. 532, November 1956.) 


The purposes of this 


follows : 


report are as 


A. — To explain briefly what Operations 
Research is. 


B. — To give some examples of problems 
in the railroad industry for which Opera- 
tions Research is well adapted. 


C. — To discuss the feasibility of indi- 
vidual railroads using Operations Research 
as part of a general research program. 


A. — WHAT IS OPERATIONS 
RESEARCH ? 


1. Operations Research is the application 
of the scientific method to problems which 
arise in some organizational setting. It is 
concerned with management problems, and 
as such is an aid in making management 
decisions. Operations Research is con- 
cerned with the same sorts of problems 
which traditionally have been the interest 
of industrial engineers, production and 
financial executives; in short, with the area 
of management engineering. 


2. Historically, O.R. received its major 
impetus in helping in the solutions of 
military problems. The term was first used 
to describe the methods employed by the 
British Air Military Research Station in 
determining the best ways in which to 
employ various forms of radar equipment 
in World War II (’). Success in the radar 


field led to similar activities in air warfare, 
and anti-submarine detection and warfare 
measures. O.R. was used also by the 
United States both for naval problems and 
problems of logistics. At the end of World 
War II, the armed forces of the United 
States continued to promote the develop- 
ment of O.R. methods, and today large 
O.R. groups continue to work on military 
problems for the Air Force, the Navy, and 
the Army. 


3. It was not a difficult step from purely 
military applications to industrial applica- 
tions. “Today many firms have O.R. teams 
as part of their permanent staff. Many 
other firms use consulting organizations to 
provide the services of O.R. groups. Uni- 
versities such as Massachusetts Institute of 
Technology, Johns Hopkins, The Case 
Institute, Carnegie Institute of ‘Technology, 
to mention only a few, have active research 
underway on many kinds of O. R. problems. 
Typical of such problem areas are those 
of production scheduling, inventory control, 
plant and warehouse location, cost and 
other forms of accounting control, main- 
tenance programming, equipment utiliza- 
tion and other problems of management. 
It is more fruitful to view O.R. as part 
of the normal development in the field of 


(*) See « Reflections on Operations Research » 
by E. C. Witiiams, November 1954, « Jour- 
nal of the Operations Research Society of 
America ». 


(*) This report was prepared from an original paper by R. R. CRANE, manager of research, 
management Sciences, ToucHE, NIVEN, BAILEY & Smart, and H. H. WEIN, associate pro- 
fessor, head of transportation group, Carnegie Institute of Technology, both members of Commit- 
tee 16, by a special subcommittee consisting of Q. K. BAKER, chairman, R. R. CRANE, 
W. J. Hartow, J. E. Jay, R. L. Miner, F. N. NYE, Geo. RuGGE, D. K. VAN INGEN, 


and H. H. WEIN. 
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management science rather than a new field 
of endeavour. 


4. Essentially the feature which distin- 
guishes O. R. from other methods of attack- 
ing management problems are the tools 
and scientific philosophy which O. R. teams 
apply to these problems. The methods 
which O.R. groups use are not the tradi- 
tional tools of industrial engineering or 
accounting, though both these disciplines 
might be included in an O.R. team (’). 
The advanced techniques generally used 
by O.R. are based on three great devel- 
opments which became more widely re- 
cognized in the mid-thirties. These are: 
a) the extension and refinement of statis- 
tical methods to industrial problems (’); 
b) the more intensive application of ma- 
thematical methods to industrial problems; 
and c) the development of high-speed me- 
thods of computation. Any example of 
O.R. work, whether it is a problem drawn 
from business, government, or the military 
area, will be found to include techniques 
drawn from one or all of these fields. 
The specific tools used in these problems 
may involve relatively simple techniques 
such as regression analysis, or more advanc- 
ed techniques such as sampling theory, 
queuing theory, linear programming, qua- 
dratic decision programming, game theory, 
Monte Carlo methods, and other related 
methods. The advantages of these tech- 
niques are that great power is obtained in 
data collection, interpretation and analysis 
of problems which in most cases it is simply 
not possible to obtain with any other 
methods. Problems involving many varia- 
bles and their inter-relations can be handled 
with precision and economy. 


() See HERMAN and MAGGEE: « Operations 
Research for Management », Harvard Business 
Review, July-August 1953, on the methods of 
industrial engineering and O.R. 


(*) The development by Walter SHEWHART 
of « Statistical Quality Control » over two 
decades ago, may be viewed as the forerunner 
of the application of statistical methods to 
industry. 
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5. It is important to stress, however, that 
tools and techniques by themselves are not 
enough for successful O.R. As a con- 
sequence, the device of an O.R. team is 
almost universally employed rather than an 
O.R. individual. The teams require not 
only those who are adept in the use of 
these advanced tools, but also those who 
have intimate knowledge of the company 
and industry, including the administrative 
and institutional details and the engineer- 
ing, financial, personnel, or sales aspects 
of the particular problems. Without such 
team balance, O.R. will be handicapped, 
and its solutions will lack the elements of 
realism necessary in any working solutions. 
The knowledge required in statistics, mathe- 
matics, or high-speed computing is  suffi- 
ciently complex so that in general one will 
not find that a single individual will be 
sufficiently skillful in all three fields, let 
alone having command of the institutional 
or practical elements of the problem. O.R. 
teams will thus consist of several technical 
specialists in the O.R. tools and specialists 
in the substantive elements of the problem. 
The problem of the best size and composi- 
tion for O.R. teams for the railroad in- 
dustry is treated in Section C. 


6. How Operations Research works. — 
Perhaps the best way to gain insight into 
the difference in approach of an O.R. 
team and conventional methods is by use 
of an example. The following simple 
example is purely hypothetical. 


Suppose a railroad management is in- 
terested in improving the service of its 
crack freights — which we designate the 
Red Ball freights (RB). Let us define 
« improving the service » very simply as 
increasing the frequency of times that the 
RB’s are on schedule or better. The ma- 
nagement considers various measures, say 
A, B, GC, etc. After discussion it selects 
measure A as the best — on the theory 
that A will give the highest percentage 
of on-time or better performance. It puts A 
into practice and tallys the results, as 
shown in ‘Table 1. 
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TABLE 1. 
Performance of Red Ball freight trains. 


Percent 
of On-Time 
or Better 
After Measure A 


Percent 
of On-Time 
or Better 
Before Measure A 


100 
Average 


Clearly, measure A seems to have worked. 
Would an O.R. team approach this pro- 
blem in any different manner? The answer 
is yes, it would. ‘The first question they 
would raise is as follows : 


Question I. — Is the objective solely 
to improve the service of the Red Balls, 
with no other conditions on that impro- 
vement ? 


Answer to Question 1. — Clearly there 
are other conditions for improving the RB. 
They should be economical and not dete- 
riorate other train service. 


Question 2. — How do you know that 
the service of other trains has not dete- 
riorated as a result of the measure A? 


Answer to Question 2. — Well, we really 
“don’t know — but we see no reason for 
this to occur. 

At this point, the O.R. team formulates 
a hypothesis which will test the validity 


of answer 2 and Table 1. ‘This hypo- 
thesis is: 
a) The services of other trains (OT) 


(where service is defined as percent of 
time of other trains meeting schedules) is 
a function of the percent of time the RB 
meet their schedule. Or in  shortland: 
(OT S@=Hof (RB;). After some work, 
they come up with a revised Table 1, as 
follows : 
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TABLE 2. 


Percent 
of Time 


Percent 
of Time 


Percent 
of Time 
RB on OT on RB on OT on 
Schedule | Schedule | Schedule | Schedule 
or Better,| or Better, | or Better, | or Better, 


Percent 
of Time 


Average 


Revised Table 1 (Table 2) shows a dif- 
ferent picture from Table 1, for it is clear 
that though measure A has improved the 
service of the RB freights, the service of 
other freights show marked deterioration. 
The O.R. team applies statistical tests of 
significance to the data which show that 
the deterioration of the OT’s could be 
attributed to chance factors in less than 
1 time out of 100. ‘Their problem now 
really begins. ‘They have shown that mea- 
sure A with high probability has adverse 
effects on the OT’s. ‘Two basic problems 
remain : (1) Can the effects of the measures 
be determined in advance of putting dif- 
ferent measures into effect ? (2) How much 
deterioration in the OT service is manage- 
ment willing to accept for every one per- 
cent increase in on-time or better arrival 
of RB’s. ‘They form several other hypo- 
thesis, or in O. R. language, models. ‘These 
models in effect state in a mathematical 
way the dependence of on-time or better 
arrivals of any train on the measures 
applied to that train and all other trains, 
and upon the daily car flow of the system. 
In determining and testing these models 
various techniques, such as statistical samp- 
ling, Monte Carlo procedures, and other 
statistical and mathematical techniques, are 


used. After this work, their results can be 
shown in Chart 1. ‘This shows the effects 
of two measures on on-time or better 


arrivals of the RB freights and the OT 
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freights as traffic volume is allowed to 
vary over the probable range of 15 000 to 
50000 cars per day. 

Chart 1 now gives management the infor- 
mation it needs to make a more rational 
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amount of traffic which the road is hand- 
ling. As the chart shows for any valuation 
of service for RB’s and OT’s, measure A 
is the best to employ up to 33000 cars 
per day traffic. Beyond that range the 


CHART I. 
EFFECT ON SCHEDULE OF VARIOUS MEASURES. 
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choice. What it shows is that if a value 
is placed on all trains (not only RB’s) 
falling within some service range, the best 
measure will vary depending upon the 


MEASURE A 
OTHER FREIGHTS 
30,000 40,000 50,000 
service of the OT’s falls very rapidly 


under A — much more so than the service 
of the RB’s falls under measure B. Given 
any valuation, the better of the two poli- 


y 
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cies can be adopted. The rule might state : 


_adopt measure A up to 33000 cars per day 


volume; adopt measure B, thereafter. 


Summary. 


The first step in solving any operational 
problem is thus to clearly define the prob- 
lem. The second step is to obtain adequate 
operational information. The third step 
is to analyze this information and develop 
a theory of how the operation works. The 
fourth step is to apply the results obtained 
from the theory to the actual operation. 

Frequently people realize they have a 
problem but cannot express it except in 
general terms. In this case, the researcher 
must first « find » the problem and define 
it clearly and specifically. To do this and 
carry out the second step, he will use avail- 
able operational data or, where necessary, 
gather his own information. 

The next step in the solution is the 
development of a theory of how the oper- 
ation works. Using this theory the scientist 
may rapidly and inexpensively investigate 
the effects of varying many of the factors 
which enter a problem and_ frequently 
determine the best arrangement of physical 
facilities or procedures for the objective of 
the operation. 

The final step is changing the operation 
to produce the results desired as predicted 
by the theory. 
~ The outstanding limitation of this tech- 
nique is that all theories are only approxi- 
mations of the actual operation. First you 
simplify and then develop the theory to 
get a clear understanding of the problem. 


~The theory can serve only as an aid in 


obtaining the solution, and one must always 
be careful when using the results of the 
theory that some requirement inadvertently 
left out of the theory for one reason or 
another, such as the Car Service Rules or 
an ICC regulation, does not make the 
results inapplicable. 
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B. — EXAMPLES OF SOME RAIL- 
ROAD PROBLEMS THAT CAN 
BE MOST EFFECTIVELY HAND- 
LED BY O.R. 


Following are some problem-areas and 
related specific examples of railroad prob- 
lems drawn from freight operations which, 
it is believed, can be effectively attacked 
by scientific methods. 


Utilization of rolling stock. 


The railroads move material of one kind 
or another in cars in trains of various 
lengths and tonnages at varying speeds via 
many routes from many geographical loca- 
tions to many others. The average turn- 
around time from loading to loading for 
a freight car is about 15 days. Of this 
15-day period, less than 10 % is spent 
actually accumulating the ton-miles for 
which the railroads are paid. If normal 
freight line-haul speed were maintained 
from origin through to destination, the 
average travel time would be less than 
12 hours. Decreasing turn-around time is 
a way to increase car utilization and im- 
prove the service to the shippers. The 
following examples are directed at ways 
of decreasing freight car turn-around time. 


a) The distribution of freight cars. — On 
a national or a system-wide basis when the 
day to day variation of car requirements 
and availability is fairly constant, some im- 
provement in the process of distributing 
freight cars which would lead ultimately 
to decreased turn-around time could be 
obtained through the use of linear pro- 
gramming. Linear programming is a 
mathematical technique which was devel- 
oped previously by the Air Force since 
World War II to assist in solving problems 
in the supply of men and equipment. A 
detailed description of the application of 
linear programming to a simplified car 
distribution problem is given in Case I. 
Much more complicated situations with 
many added conditions can be solved by 
this method. 


b) Classification yard operations. — Cars 
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spend a large percentage of their time in 
yards. The theory of queues can be applied 
here to predict the effect of changing the 
number of yard inspection crews, the rate 
at which cars can be humped, and the 
number of switch engines used. ‘The cost 
of adding or subtracting facilities is ba- 
lanced against the decrease or increase in 
average car delay in the yard or terminal 
to obtain greatest economy. 


c) The distribution of classification effort 
between yards. — A problem with which 
railroads are faced is the determination of 
the proper degree of classification work to 
be carried out at key yards. A simplified 
example of a problem of this type is given 
in Case 2. Here two classification yards 
with different car handling capacities are 
considered, and certain conditions of clas- 
sification for ultimate destination are spe- 
cified. [he value of the techniques used 
in this special case only becomes clear when 
an attempt is made to solve complicated 
actual problems. Many operating problems 
of this type cannot be solved adequately 
except by special methods. In Case 2 
programming and queueing theories are 
employed. 


Maintenance. 
Railroads must maintain the roadway 
over which the trains pass, the rolling 


stock that moves over the roadway,. the 
motive power and the many other railroad 
facilities. “The most economical cycling of 
overhauls and the desirability of preventive 
maintenance are problems which have been 
studied in other industries by scientific 
methods. These methods also can be 
applied on the railroads to their main- 
tenance problems. Following are several 
specific problems : 


a) Replacement of rail. A number of 
questions immediately arise in connection 
with the replacement of rail by new or 
partly used rail. One important main- 
tenance problem is the determination of 
the most economical time to replace a lot 
of rail of a given age. It is well known 
that individual rails wear out at different 
rates, and consequently some rails must be 
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replaced before others. For a special case, 
the most economical time to replace the 
entire lot of rail, while recognizing the 
necessity of replacing individual rails as 
they wear out, is given in Case 3. 


b) Preventive maintenance. — Preven- 
tive maintenance performed on such rail- 
road equipment as rolling stock and motive 
power will decrease in-service failure. For 
example, a Diesel engine might be thor- 
oughly overhauled every 4, 6 or 8 years, 
whichever is the most economical interval. 


c) Hot boxes. — ‘To what extent are 
hot boxes related to maintenance pro- 
cedures and to what extent are they related 
to mechanical design? With the aid of 
failure theory, a critical examination of 
operational data on hot boxes can help 
answer this question. One specific applica- 
tion of failure theory to hot boxes is in 
the evaluation of such individual main- 
tenance practices as servicing only those 
journal boxes which, after inspection by 
a qualified man, are determined to be in 
poor condition, rather than servicing all 
the journal boxes, as is frequently done. 
In some instances. this procedure has 
appeared to decrease greatly hot box set- 
offs. 

‘There are many more problem-areas and 
specific problems which will occur to the 
railroad man, once the capabilities of scien- 
tific research on operations are recognized. 
This research may be applied to many 
railroad departments. Possible areas are 
the location and design of new facilities 
(such as yards and track layouts), and the 
information transfer and processing systems 
which are becoming increasingly more use- 
ful in the railroad operations. | Advance 
recognition of the proper design of such 
expensive facilities as these is necessary to 
assure that the railroads obtain the facilities 
best adapted to the purpose. ‘The design 
of facilities requires a clear understanding 
of the operational requirements as well as 
a familiarity with technological develop- 
ments. Another area is the design and 
installation of terminal systems and cost 
control. 

Following are some more detailed, though 
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greatly simplified, examples and railroad 
problems which can be approached by O. R. 


Case 1. — Freight car distribution. 


One mathematical technique for solving 
problems of distribution is called linear 
programming. The movement of many 
items to many places at specified times in 
such a way that the cost of movement in 
time or money is a minimum is a problem 
of programming. 

Linear programming is of recent devel- 
opment, relatively speaking. Application 
of this technique to industry has been fairly 
extensive. It has helped solve such prob- 
lems as the proper composition of feed 
mixes for animals, problems in  produc- 
tion scheduling and in transportation. Only 
a much simplified case of the distribution 
of empty freight cars will be given here, 
but it is perfectly possible to solve much 
more complicated situation with many 
added conditions. 


In this example seven locations are con- 
sidered, which may be thought of as se- 
parate cities, metropolitan areas, or what- 
ever. In fig. 1 they are shown as locations 
A, B, C, D, E, F, and G. Confining our 
attention to the first day, the three origins, 
A, B and GC, have, respectively, 9, 4 and 
9 empty (or surplus) cars which must be 
distributed to fill the request for empties 
at four destinations, D, E, F and G. In 
other words, the problem is to distribute 
the surplus cars from the origins to the 
destinations so that each destination will 


obtain the number of cars required, and 


in such a way that the cost of the move- 
ments will be the lowest possible. The 
cost of hauling a car from one point to 
another is shown in the lower table of 
fig. 1. It is seen from this cost table that 


~ the cost to move one car from location A 


to D is 5 units (dollars); the cost to move 
a car from A to C is 16 units. ‘The cost 
to move a car from A to A, or from any 
position to itself is of course zero. 

The railroads, of course, must make these 
car distributions every day, but there is 
some question whether this is done at mini- 
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LINEAR PROGRAMMING FOR 
EMPTY FREIGHT CAR DISTRIBUTION 


Empty car sources, and requirements for cars 


LOCATION Ist DAY 2nd DAY 
A +9 sii 
B + 4 4+ 3 
é + 9 +4 
D a4 +7 
E 28 7 
F tac ae | 
G aaa t) + 3 
— DEFICIT + SURPLUS 


COSTS OF DISTRIBUTING CARS 
Fig. 1. 


mum cost, especially when there are a great 
many origins and destinations. ‘The method 
of linear programming assures that the cost 
will be optimum. 


Still dealing with the first day alone, 
the movements as determined by the applic- 
ation of linear programming are shown by 
the upper left hand chart of fig. 2. The 
four empties available at origin B are 
moved to destination G, filling part of G’s 
requirement for 6. The other 2 cars for G 
are sent from location C, which also sends 4 
and 3 to D and E, respectively, using up 
C’s total surplus of 9. Note that only 8 
of the 9 surplus cars at A are moved, one 
being held at A or « stored ». This 
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SHIPPING TABLES 
LOWEST COST FOR DAY-TO-DAY BASIS 


lst DAY 


Store 


1 


COST = 60 


2nd DAY 


Store 


COST = 66 


USING KNOWLEDGE OF BOTH DAYS 


Ist DAY 


COST = 35 


2nd DAY 


Store 


FOTAE COST. = 160 
Bigs 2: 


comes about because there were a total of 
22 empties available, but only 21 were 
required on this day. Special considera- 
tion of Car Service Rules and orders have 
been omitted. 

The cost of this first day’s movement is 


computed by multiplying the number of 
cars in each movement by the cost as shown 
in the table of fig. 1, and adding the cost 
of all movements. For example, the cost 
table shows a cost of $3 to move a car 
from A to E. In the solution, 5 cars were 
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so moved at a cost of $15. Add to this 
$3 required to move 3 cars from A to F 
at $1 per car, and so on for all move- 


ments. The total cost for this example is 
thus $ 60. 


The car surpluses and requirements for 
the second day are also shown in fig. 1, 
and the linear programming solution, ob- 
tained by exactly the same process as the 
first day, is given in the upper right-hand 
chart of fig. 2. The minimum cost for the 
second day is 66, or a total of 126 for the 
two days’ movements, each handled inde- 
pendently of the other. 


Now in practice, a railroad often knows 
empty car requirements and availability a 
day or more in advance. The second 
example, shown in the two lower charts 
of fig. 2, assumes that on the first day 
the surpluses and requirements for the 
second day are also known, and this infor- 
mation is taken into consideration in the 
solution. The total cost for the two days 
combined is now 60 — a startling reduc- 
tion from the day by day total of 126. It 
is necessary to insert a word of caution 
here — one cannot generalize that a 50 % 
reduction will always occur when informa- 
tion on succeeding days is taken into 
account. The total cost for two days con- 
sidered together will usually be less, and 
never more, than for the two days con- 
sidered separately, but the gain will be of 
varying magnitude. 

So far we have discussed only move- 
ments for minimum cost and have said 
nothing about the time required to supply 
the shipper or location with cars. 


Let us make the assumption that the 
surplus empties are released at the origin 
at 5 p.m. and that cars are needed at the 
destinations at 8 a.m. on the following 
day. Let us further assume that the time 
required to move from the origin to a 
destination is proportional to the cost as 
given in the cost table of fig. 1. Then the 
average cost in time, or lateness after 8 a.m. 
is 4 h and 27 min over the two days in 
the example where each day is handled 
separately. In the cost-saving case of two 
days handled together, the average cost in 
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time is 4 h and 41 min — an increase 
of only 14 min per request filled. The 
savings in cost was obtained at the expense 
of some loss in time, but this loss is rela- 
tively small. In fact, looking at the indi- 
vidual times instead of the averages, four 
destinations had to wait varying times up 
to 30 h in the case in which the two 
days were solved one at a time; while in 
the solution for two days simultaneously, 
only 3 destinations had delayed arrivals and 
the maximum was 24 h. ‘Thus, in terms 
of maximum delay, rather than average, the 
simultaneous two-day solution is actually 
better as well as less expensive; this will 
not always be the case, however. 


The technique of linear programming 
may be adapted to the car distribution 
problem on a nation-wide scale as well as 
to the day-by-day local movements. 


Case 2. — Analysis 
of a classification yard. 


The second case to be discussed is the 
application of queueing theory, or waiting 
line theory, to the operation of a classifica- 
tion yard. The problem was to find the 
effect of changes in operating procedure on 
the average time a car remained in the 
yard. 


A queue is a group of items which are 
standing in line to be processed. For 
example, people standing in line to have 
their groceries checked, or standing in line 
at a passenger ticket office, constitute a 
queue. ‘The theory of queues has been 
developed extensively and with increasing 
rapidity since World War HI, although the 
theory had already been used to some 
extent in telephone trunking problems a 
number of years earlier. 


Fig. 3 shows a simplified model of train 
flow through the receiving and humping 
part of the classification yard under study. 
It is seen that after arrival in the yard a 
train waits an average of 65 min _ before 
the inspection begins. Inspection itself 
requires an average of 71 min, after which 
the train is again required to wait 160 min 
before being classified or humped. ‘The 
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humping process takes only 25 min on the 
average. The paper work process is seen 
to start as soon as the train arrives and 
requires an average of 80 min for com- 
pletion. This is considerably less than the 
sum of 65 min pre-inspection wait and 
the 71 min inspection, so that in this yard 
paper work was seldom a bottleneck. 

The first thing one notices is that this 
160-min pre-classification wait is somewhat 
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We know of no theory to handle this type 
of situation, and hence a computational 
technique called the Monte Carlo Method 
was used. 

The Monte Carlo Method is so called 
because it uses random numbers to generate, 
in this case, the arrival times and _ sizes 
of trains, the latter determining the hump- 
ing times. One can use this technique to 
reproduce a random sample or « run » 


SIMPLIFIED TRAIN FLOW CHART 
FOR A CLASSIFICATION YARD. 


AVERAGE TIMES FOR TYPICAL ONE WEEK PERIOD. 


INSPECTION 


PRE-INSPECTION 


AVERAGE AVERAGE 


AVERAGE 
80 MIN 


PAPER WORK. 


PRE-CLASSIFICATION CLASSIFICATION 


AVERAGE 
25 MIN 


AVERAGE 
160 MIN 


Fig. 3. 


large, particularly in view of the short 
(25 min) time required for the following 
classification process. However, while the 
average time to hump a train is 25 min, 
this work can only go on while the switch 
engine is" on the) job.” ~The: full” tame re- 
quired to classify a train may be thought 
of as the sum of the time the switch engine 
actually spends in the bottom making shove- 
downs, trimming, etc. 

Now, unfortunately, train arrivals at 
yards are not very well behaved, mathema- 
tically speaking, and trains arrive in a sort 
of random, but not purely random, fas- 
hion. Yard processing rates follow no 
simple rule, and in addition we see on 
this flow chart two queues (pre-inspection 
wait, and pre-classification wait) in series. 


of the entire classification process in order 
to obtain, under various conditions, the 
number of trains waiting in the two lines 
and the time they have to wait. 
Histograms of the distribution of times 
the trains spend in the two queues are 
shown in fig. 4. In the pre-inspection 
queue, for example, about 43 % of the 
trains entering the yard wait between 0 
and 40 min before inspection starts. This 
is shown by the solid line which was ob- 
tained from actual yard data. About 25 % 
of the trains wait between 40 and 80 min, 
and so on. The dotted line shows the 
results obtained from the application of 
the experimental, or Monte Carlo Method, 
to the simple yard model of fig. 3. The 
Monte Carlo results are irregular, just like 
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the yard data, since only a limited number 
of computational steps were used. Note that 
the experimental results (dotted line) follow 
the actual operation (solid line) rather well, 
except that in the pre-inspection queue it 
extends too far out on the time scale. 
And in the pre-classification queue it not 
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the fluctuating situation and reassigns per- 
sonnel and equipment in a continual effort 
to offset the undesirable effects of these 
fluctuations. If the general rules followed 
by the yard manager are known, we can 
express these as so-called feedback rela- 
tions and include them in the Monte Carlo 


DISTRIBUTION OF WAITING TIMES IN A CLASSIFICATION YARD. 


—— OBSERVED 


rc - AVERAGE = 86.8 
( 


PERCENT OF TRAINS 


te AVERAGE 160.0 


= 
l- AVERAGE =140.2 t———! 


--- MONTE CARLO 


PRE-INSPECTION QUEUE 


PRE-CLASSIFICATION QUEUE 


Le) 80 160 


re | 


| 
240 320 400 480 
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Fig. 4. 


only extends too far out on the time scale, 
but it is also too high in the time interval 
0 to 40 min. 

The next step is to investigate the cause 
of the principal disagreements in fig. 4 
between the Monte Carlo results and the 
yard. To this end, we note that the theory 
has so far not taken any account of the 
continual corrective actions of the yard 
manager. That is, he continually watches 


Method. Discussion with the yard manager 
indicated that the following rules essentially 
were used. When the number of trains 
in the pre-inspection queue is four or 
greater an extra inspection crew is assigned. 
When the number of trains waiting in the 
pre-classification queue is five or greater 
another hump engine and crew is added. 
When only one train is waiting to be clas- 
sified, the hump engine will frequently stay 
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down in the bottom, and to reflect this, 
a rule was used in the computation which 
was that in 50 % of the cases where only 
one train was waiting it would be humped 
without delay, and 50 % of the time it 
would be kept waiting. 

The result of applying the Monte Carlo 
technique, using these rules, is shown in 
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The value of this procedure is that one 
can now study the effect of changes in 
various phases of the classification yard 
operation on paper, which avoids the risk 
of making premature changes in the yard 
itself. In the experiment one can change 
the processing rates, the length of the trains, 
the rate at which they arrive, and so on, 


DISTRIBUTION OF WAITING TIMES IN A CLASSIFICATION YARD. 
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agreement between the observed data and 
the experiment in both pre-inspection and 
pre-classification. It will also be noticed 
that there is better agreement between 
corresponding average waiting times. Here 
the pre-inspection averages are 65 and 
61 min for the actual and Monte Carlo 
results, and the pre-classification figures 
are 160 and 151 min. In both cases the 
difference is about 6 %. 
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and use the results to predict what would 
happen in actual yard operation if the 
corresponding changes were made _ there. 
Changes of this kind are frequently tried 
out in practice by those in charge of a 
railroad operation, and care is required to 
avoid disrupting the operation. We don’t 
have to worry about that when we work 
on paper, and the cost of the experiment 
is trivial by comparison. In fact, if one 
had a continuing requirement for this sort 
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of computation, the whole job could be 
done on special computing equipment and 
in this way the equivalent of years of ex- 
perience could be obtained in a matter 
of a few hours or days. The queueing 
theory is put to so many uses that it will 
not be long before such a computer exists. 
Some designs already have been proposed. 


Case 3. — Application of failure theory 
to rail replacement. 


This case is concerned with the theory 
of failures. The theory of failures has a 
long history. It has been developed to a 
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the percent of items surviving to any given 
time are plotted against time. 

The uppermost curve in fig. 6 is charac- 
teristic of what is called wear out failure. 
One obtains this type of curve when the 
item in question is installed in good con- 
dition, and physically wears out from use 
or age. Not very many fail in the early 
states, and then after a while more and 
more fail until only a few especially long- 
lived cases are left. 

Now it is also possible that the life-curve 
of a piece of equipment might appear 
like the middle curve in fig. 6. This is 
called a chance failure curve, since in this 


MECHANISMS OF FAILURE. 


INITIAL FAILURE 
Oe 


7 CHANCE FAILUR 


a WEAR OUT FAILURE 


TIME. 


Fig. 6. 


high degree by the insurance companies, 
and has more recently been applied by 
O.R. scientists to military and industrial 
-maintenance-replacement problems. 

There are three general types of failure. 
In most situations, one usually finds a 
mixture of these. The important point to 
understand about the theory of failures is 
that if one plots length of life data from 
three types of failure, he would obtain 
three distinct curves. “These characteristic 
survival curves are shown in fig. 6, in which 


case any item is equally likely to fail at 
any time, independently of its age. If the 
failure of parts is found to occur accord- 
ing to this chance failure law, there is no 
advantage to be gained by expending funds 
in preventive maintenance on them. obine 
parts die at the same rate, whether they 
have just been installed or have been in 
service for some time. Maintenance has 
no effect on the life, and hence both its 
cost and the lost equipment-time would be 
wasted. 
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THE DEPENDENCE OF RAIL SURVIVAL ON TRAFFIC CARRIED. 
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It was stated earlier that most equipment the flanges on the track are characteristics 
will exhibit a combination of the pure of wear out failure. An example of chance 
types of failure. For example, in a rail failure is found in the spinning of the 
failure the grinding of the wheel rims and locomotive driver wheels which produces 
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burns on the top of the rail.- These latter 
occur more or less at random in time after 
a rail has been placed in service. They 
are not very important, relative to the 
overall picture, but they are there and have 
to be dealt with in a different way from 
wear out failure. 


Finally, there is the type of failure called 
initial failure, characterized by the lower 
curve in fig. 6. It is common in opera- 
tions of electronic equipment where failures 
often occur as soon as or very soon after 
the piece of equipment is turned on. In 
fact, new naval vessels, for example, are 
subjected to shakedown cruises, one pur- 
pose of which is to discover and _ rectify 
initial failures. 


In this case, a lot consisting of 1 000 rails 
has just been installed. From the _per- 
formance of other rail of the same type, 
a rail failure curve is obtained as shown 
in fig. 7. This curve shows the -percent 
of the initial rail lot which must be re- 
placed after a given total tonnage has pas- 
sed over it. The density of traffic over 
this rail is 50 million gross tons (MGTs) 
per year. The cost of replacing rail in 
large lots, such as 1000 or more, is $100 
per rail; the cost to replace rails one by 
one as they fail is $200 per rail. The 
problem is to determine the procedure 
which should be followed in order to 
minimize the replacement cost. 


The cost per year (equivalent to 
50 MGT) of complete replacement of the 
lot of 1000 rails at intervals of a given 


~ number of MGTs, starting with the original 


installation, is shown in fig. 8. The cost 
of replacing individual rails as they wear 
out prior to the complete replacement is 
included in the curve of fig. 8. This 


_ figure shows that the lowest annual cost 


results from the replacement of the entire 
lot of rail after 400 MGTs have passed 
over the road, although during this period 
approximately 10 %, or 100 individual 
rails, will have had to be replaced. The 
total cost .of this procedure, spread over 
the 8 years required for 400 MGTs of traf- 
fic, is approximately $15 000 yer year. 
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C. — ORGANIZING 
FOR RAILROAD RESEARCH. 


Organizing for research requires the ans- 
wers to several major questions. How much 
research should be done, what kind of 
people are needed to do it, how should the 
group fit into the existing railroad organiza- 
tion, and how should a railroad get such a 


group started? Some remarks on these 
points are contained in the following 
paragraphs. 


The functions of railroad research. 


The two basic objectives of research in 
an industrial concern are to help in the 
development of new and improved products 
for the firm to sell and to help in the con- 
stant battle to reduce costs. Research 
assists in the development of new products 
in two ways. It is used to find out the 
needs of the prime consumers through well 
known techniques, such as market research. 
It assists the engineering departments, the 
sales department, and other groups within 
the firm in designing, creating and devel- 
oping new products to satisfy these needs. 
This is done through scientific research in 
basic fields of physical science, such as, che- 
mistry, physics, metallurgy, etc. 

Research helps in reducing costs by help- 
ing to develop better materials, processes, 
and equipment designs. It may also help 
through commercial research in evaluating 
cost and price trends, long-range market 
trends, and so forth. Industrial research 
thus has two major divisions; research in 
the physical and natural sciences, and com- 
mercial research which studies the econo- 
mic factors influencing the company’s 
business. 

The product of the railroads is trans- 
portation service. Hence, the objective of 
research by the railroads is to create new 
and improved transportation service. While 
conventional industrial research emphasizes 
technical research to produce new and im- 
proved equipment for these industries to 
sell, railroad research emphasizes the produc- 
tion of new and improved methods of 
providing transportation service. 
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Research by the railroads can produce 
improved railroad service and lower costs 
in two ways; first, by developing improved 
ways of carrying out this service using avail- 
able equipment; second, by evaluating the 
requirements of the railroad industry for 
new equipment in the light of shipper 
requirements so that new types of trans- 
portation service may be possible. 


Thus the functions of research in a rail- 
road are: 


1) to develop more effective methods of 
providing transportation service; 


2) to develop requirements for new equip- 
ment which will improve this service; 


3) to evaluate new equipment proposed 
or offered to railroads. 


It has been stated that much of railroad 
« research » through the years has been 
carried out by the suppliers. This is 
very likely true of the technical research, 
although the recent establishment of a com- 
mon railroad Research Center under the 
auspices of the Association of American 
Railroads is a major contribution in this 
field by the railroads. However, the func- 
tions listed above do not duplicate those 
of technical research. Rather, properly 
executed, they lead to supplementation of 
the technical research and can be of in- 
valuable mutual assistance, providing a 
direction for technical research which will 
at the same time make this research more 
effective and provide a highly desirable 
incentive for more technical research by 
guaranteeing that a need exists for the 
results of this technical research. 


The amount of research. 


The amount of research carried on by 
industry has been the subject of a consider- 
able number of studies of various govern- 
ment and research agencies (see, for 
example, the studies of the Harvard Bu- 
siness School summarized in the « Harvard 
Business Review » May-June 1954, and 
« Industrial Research and Development » 
January 1953, prepared by the Bureau of 
Labor Statistics of U.S. Dept. of Labor). 
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Table 1 summarizes some results of the 
Harvard study. This study included only 
technical or scientific research. It does not 
include the large sums of money spent by 
industry on commercial research. 


The Bureau of Labor Statistics’ study 
showed that industry spent nearly $2 bil- 
lion on technical research in 1951. ‘The 
leaders, the electrical machinery industry 
and the aircraft industry, spent close to 
$450 million, and $420 million, respecti- 
vely. Primary metals and fabricating in- 
dustry spent less than $100 million, and all 
non-manufacturing industry spent $ 180 mil- 
lion — far less than electrical, aircraft, 
chemicals and motor vehicles. Of the 
2 845 research laboratories in industry listed 
by the National Research Council, the rail- 
roads had 4 research laboratories. 


One cannot fail to note that the two 
most dynamic and expanding industries, 
aeronautics and electrical, spend large sums 
on research, both absolutely and as a per- 
centage of sales. 


From ‘Table 1, it would appear that a 
reasonable figure for research for the rail- 
roads might be about 1 % of revenue if 
the analogy between the railroads and other 
industries is to be carried over. ‘Thus, a 
railroad having a gross revenue of $100 mil- 
lion per year, for example, would spend 
1 % of this amount, or about $1 million 
per year. ‘The larger U.S. railroads would 
spend more than this amount and _ the 
smaller railroads less, although, as indicated 
in Table 1, not in direct proportion to the 
revenue earned. 


Further reference to Table 1 permits the 
expression of these research expenditures 
in terms of professional personnel. From 
Table 1, it appears that the cost per pro- 
fessional research worker is $ 20000, while 
the average for all research personnel is 
about $8400 for all research workers, in- 
cluding technicians, clerks, and other non- 
professional members. This figure includes 
all expenses other than plant. Thus, there 
would be about 50 professionals and over 
100 research workers in a research depart- 
ment budgeted at $1 million per year. For 
a research activity of this magnitude, salaries 
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TABLE 1. — Highlights of the Harvard Business School study of industrial research. 


Industry 
Food and Kindred Products .. . 
Textile and Apparel 
Furniture . . 
Paper, Timber ‘and Wood Products 


1952 Median Figures 
for 191 Leading Companies 
Percent 
of 4 800 
Respond- 
ants Percent 
Support- 


Percent 
Profes- 
sional 

to all 
Research 
Workers 


Dollars 
Spent per 

Research 

Worker 


Increase 
Research in 

ing to Sales Spending 
Research Over 1951 


saan w 


Industrial . 
Drugs 

Paints é 
Misc. Chemicals — 


-&4O OO 


Petroleum and Coal Products 
Rubber. . . 

Stone, Clay and ‘Glass . 
Primary Metal 


\Oo Won 


Fabricated Metal . . 

Machinery except Electrical 
Electrical Machinery . nae 
Transportation Equipment . 


0. 
0. 
0. 
0. 
2! 
4. 
iN 
Pd 
0. 
0. 
it 
0. 
0 

1 

2 

1 


Laboratory Instruments 

Mechanical Instruments : 

Other Professional, Scientific and 
Instruments . 


Controlling 


t TD ae 
So OC] AYA 


nN 


Size 
Less than 500 Employees 
500— 2 000 
2 000— 5 000 
5 000— 7 000 
7 000—10 000 
10 000—Employees or more 


would range from about $4000 for junior 
professionals to over $20 000 for the direct- 
ing scientist. 

Organization. 


One of two types of research organization 
are generally used in industry — a central 
or a decentralized research organization. 


With a centralized organization, most of 
the research activities are concentrated in 
a central research department which then 
provides services to the other departments 
of the firm. 

A research department of a railroad 
would function much the same way as 
any of the other supporting departments. 
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In the decentralized version of a research 
organization, a relatively small group is 
attached to the staff of the executive vice 
president or president, and similar smaller 
groups are attached to each of the major 
departments which may require research. 
The small group attached to the executive 
vice president’s office is responsible for 
coordinating the research work throughout 
the organization, but each of the smaller 
research units reports directly to the res- 
pective department heads. 

There are advantages and disadvantages 
for each of these organizational arrange- 
ments which make it virtually impossible 
to state dogmatically that one or the other 
is always the better. Two rules might 
be of some assistance in making a decision 
along these lines, however. First, a research 
group needs cross fertilization of ideas so 
that if the entire research effort which 
can reasonably be supported by an organiza- 
tion is fairly small, say less than 25 mem- 
bers, it probably would be desirable to 
have a central department. Second, if the 
individual departments of an organization 
are very dissimilar and require widely dif- 
fering amounts of research, then the central 
department may also be desirable. 


Personnel. 


To carry out satisfactorily the functions 
described in preceding paragraphs, a wide 
variety of skills and capabilities are re- 
quired of these research personnel. Because 
the major subject under study is the activity 
of the railroad, these personnel should be 
qualified in the scientific study of large- 
scale operations. They should have a clear 
understanding of scientific method and of 
advanced statistical procedures. They should 
be qualified in economics, have a broad 
knowledge of the industries served by the 
railroads, and a _ knowledge of market 
research and accounting practices. ‘To be 
able to recognize new equipment require- 
ments and to evaluate the proposals for new 
equipment, this group needs a certain num- 
ber of technical skills. In general, these 
will result from training in the physical 
sciences and from training in electrical, 
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electronic engineering, and mathematics, 
and other branches of engineering. 

Many of the personnel required for a 
group such as this can be obtained from 
present railroad personnel, and some of 
this work is already being done in various 
departments of the railroads. If this is 
true, then why is it desirable to give this 
activity formal recognition by establishing 
a separate department? It is desirable for 
the same reasons that it is desirable to 
establish any department — to emphasize 
a particular, important organizational acti- 
vity, to give it direction from top manage- 
ment, and to guarantee that its work is 
facilitated. and the results of the work 
employed in an expeditious and effective 
manner. 


How to establish a research activity. 


A railroad if it should elect to establish 
a research activity may do so in a number 
of ways, but perhaps the simplest approach 
is the direct approach of hiring a qualified 
director of research, or appointing a qua- 
lified member of the railroad to that post, 
and giving him the responsibility and 
authority to establish this activity. 

Other procedures include utilizing, at 
least at the outset, the services of com- 
petent research institutions, or the outright 
purchase of a complete research activity. 

It is likely that any procedure which a 
railroad might follow to establish a research 
activity would be a difficult one. Research 
activities in industry have been a_ long 
time getting established, and many _prob- 
lems still remain; furthermore, difficult as 
it is to obtain competent technical research 
personnel, it is even more difficult to 
obtain personnel competent in the special 
functions of railroad research. In view of 
these difficulties, a railroad which is se- 
riously thinking of organizing an O.R. 
group would do well at the outset to engage 
competent help on a consulting basis to 
aid in the formulation of an O. R. program 
and the hiring of individuals to staff that 
program, as well as in helping to evaluate 
those personnel within the railroad who 
might be suitable for the O.R. team. One 
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last point is worth stressing. Research is 
a difficult function in any business organ- 
ization. It takes time and patience, and 
above all the understanding support of 
top management. A management which 
expects results over night from an Opera- 
tions Research Group is generally not ready 
to have one. 


The future of operations research 
on the railroads. 


The future of research on railroad opera- 
tions is, in a sense, the future of the rail- 
roads themselves. For research by a large 
industry is like reflective thinking by an 
individual. An individual, who after some 
point in his life solves all new problems 
with which he is presented by « reaction », 
and then does not think about the solution 
again, is like the industry that lives only 
from day to day. He learns little and, 
therefore, changes little. It may be that, 
for some industries and for some indivi- 


BULLETIN OF THE INT. RAILWAY CONGRESS ASSOCIATION 475 


duals, the need for learning is over. It 
has been dramatically demonstrated, how- 
ever, by the trucks and the air lines that 
the railroads’ requirements for learning are 
not over. It is not enough for the railroads 
to provide just their present service, nor 
in fact, is it enough for the railroads to 
continue to improve this service at the 
rate which it has been improving for 20 
to 30 years. ‘This rate is not fast enough. 
The railroads have no alternative if they 
wish to remain healthy financially, but to 
take on all the characteristics of free enter- 
prise, including full-scale research programs. 


There is increasing interest in the rail- 
roads in research of all types. The AAR 
has established a Research Center and 
several railroads have research activities of 
various types. A number of railroads have 
long done O.R. and achieved remarkable 
success by this means. In addition, a num- 
ber of new research institutions and univer- 
sities have shown interest in the railroads. 


[ 725 3] 


Report on sound control for railway buildings. 


(Reprinted from « American Railway Engineering Association (AREA) », Bulletin No. 532, November 1956.) 


Final report, submitted as information. 


Introduction. 


Sound control as it relates to buildings 
is a comparatively new technical field and 
is based on scientific principles and exten- 
sive research in the study of acoustics. From 
the studies and resulting test data many 
techniques and materials have been devel- 
oped to solve sound-control problems. Much 
of the technical information is available 
in manufacturers’ literature and in public- 
ations on standardized acoustic values of 
materials. The correct utilization of this 
technical data requires an understanding 
of acoustics and a working knowledge in 
the field of sound control. It is the pur- 
pose of this report to provide a general 
guide in planning and designing sound 
control for railway buildings and to give 
some background in the fundamentals of 
sound for the intelligent use of reference 
data on acoustics. 


Sound-control problems can be very com- 
plex and involved, and an accurate ana- 
lysis resulting in a satisfactory and_ eco- 
nomical solution may require an expert 
consultant in the field of acoustics. Sound 
control should be an integral part of the 
architectural problem, starting with the pre- 
liminary planning and continuing through 
the working drawings, to ascertain good 
acoustic conditions in the completed build- 
ing at reasonable cost. Good planning is 
the first important noise-control measure. 
It will recognize acoustic problems in their 
relation to general functioning of the build- 
ing and include site location and_utiliza- 
tion, interrelation of horizontal and_ver- 
tical spaces within a building, mechanical 
noise isolation and construction covering 
methods and materials. 


Sound control is becoming increasingly 
important for reasons of health, comfort 
and efficiency, while the rapid growth of 
mechanization in offices has greatly in- 
creased the number and variety of noise 
problems. At the present time accepted 
standards of allowable noise have not been 
established for the industrial area. Some 
measures for control of noise can be con- 
sidered in shop planning. 


Generally, sound contro] deals principally 
with acoustics, the improvement of hear- 
ing conditions and the reduction of noise 
in rooms. Acoustic problems and their con- 
trol measures are discussed in this report 
as a general approach by the nonacoustic 
trained railway engineer or architect. For 
a broader and detailed study of the physics 
of sound and architectural acoustics, a_bi- 
bliography is included at the end of this 
report. This bibliography also contains 
the reference sources for material on this 
assignment. 


Locations for sound control. 


Many business and industrial organiza- 
tions recognize that the comfort and health 
of their employees are matters of great im- 
portance from the standpoint of increased 
output as well as furthering friendly rela- 
tions between management and employees. 
When sound-control treatment has been 
installed, an improvement in efficiency of 
the employee can be expected. Test instal- 
lations show that more time is required to 
do a given amount of work in a_ noisy 
room than in a quiet one. While proper 
sound-control treatment often represents a 
considerable investment, it can increase 
efficiency, reduce errors and contribute to 
the contentment and health of workers. The 
acoustic treatment of spaces used by the 
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traveling public can be effective-and favor- 
able to good hearing and comfort. In a 
Station waiting room, ticket office or other 
passenger facility, the outside noises are 
often at a high level, but with properly 
adapted sound control, the intensity of the 
noises can be reduced substantially to fur- 
nish the traveler a quiet, comfortable en- 
vironment during waiting periods or when 


in the course of making arrangements for 
travel. 


Modern buildings and business office 
methods use mechanical equipment of 
many kinds to save time and effort in com- 
fortable and pleasant surroundings. While 
elevators, heating and cooling systems, com- 
munication systems, office and business 
machines and equipment supply these 
needs, they also create a problem of sound 
control because of the noise created and 
the vibrations generated by the motors, 
fans, compressors and other equipment. The 
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continuing rise in noise levels requires that 
more attention be given this problem in 
the design and functioning of buildings. 
There also appears to be a greater con- 
sciousness of noise in some areas that can 
contribute to the problem to make acoustic 
treatment a necessity for the contentment 
and health of workers. 

There are many interior building areas 
in railway facilities, or related to railways 
in some manner, where sound control is 
commonly applied. There are some railway 
buildings and rooms not generally recog- 
nized as needing acoustic treatment. To 
carry on the functions of these facilities in 
the proper acoustical environment, the fol- 
lowing list of noise levels in decibels is 
recommended based on intensities and fre- 
quencies ordinarily encountered when a 
difference of at least one decibel in the 
intensity level is required to produce a 
noticeable change in loudness under the 
most favorable listening conditions : 


Decibels. 
Studios for recording, radio and television s 25.1to 30 
‘Music rooms ee Pe ee ey > io ee ee OE ee =) 30 (to 35 
Hospitals, auditoriums, motion picture theaters, lecture rooms, class rooms . . . 35 to 40 
Conference rooms, executive offices, directors rooms, small offices, employee meeting 
and club rooms etl 22% cP RRS 35 to 45 
Private offices, drafting rooms and libraries . ache hea) baer aes Aeron Oe Oto 
Telegraph offices, dispatchers offices, yard control rooms, telephone switchboard 
rooms en es a ne NE ae Ok rs ey en ee ee 20) LODO 
Large general offices, ticket offices, freight offices, yard offices, waiting rooms, stores, 
banks, lounges, etc. reel fees. ee ee 45 to 55 
Business machine offices, stenographic pool offices, duplicating machine rooms, print 
shops, restaurants, shop offices, store rooms, passenger concourse. . . . . ~. 50 to 55 


In shops, boiler rooms, garages and other 
locations the noise levels are often in 
excess of 50 db, and range as high as 
100 db. These industrial areas do not con- 
form to any accepted standard and must 
be analyzed individually for design along 
practical and economical limits. 


The sound intensity level can be mea- 
sured by a sound-level meter. ‘This is a 
device consisting essentially of a micro- 
phone or transmitter, amplifier, electrical 
network, variable attenuator and a meter 


calibrated to read the intensity level of 
the sound in decibels. 


Divisions of sound control. 


The divisions of sound control are basi- 
cally three in number, consisting of (1) 
noise quieting, (2) audition, and (3) noise 
isolation. Most problems in sound control 
involve the first two of these in varying 
degrees which are generally classified to- 
gether as acoustics of room interiors. Noise 
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isolation is an entirely different problem 
from the first two divisions and concerns 
the measures to confine high-level noises 
and vibrations to restricted areas. ‘This 
problem arises in connection with mechan- 
ical equipment. in buildings and business 
office functions, such as typing pools and 
business machine procedures. 


1. Noise quieting. 


Noise quieting is technically referred to 
as the reduction of the noise level and 
deals with the absorption of unwanted noise 
to provide a satisfactory acoustical environ- 
ment. Research has disclosed that if noise 
energy is absorbed as rapidly as it is pro- 
duced, preventing its reinforcement and 
accumulation, the disturbing intensity can 
be eliminated. Sound-absorbing materials 
on walls and ceilings of rooms offer the 
solution to the airborne sound problem. 
Noise quieting is the principal factor for 
treatment in offices, class rooms, hospitals, 
libraries and other interiors where protec- 
tion against noise is required. Noise quiet- 
ing does not provide for the preservation 
of the character of a sound as produced, 
and is the treatment provided where audi- 
tion is not important. 


2. Audition. 


‘The other major factor in acoustics is 
audition, which considers good hearing con- 
ditions in auditoriums, theaters, conference 
rooms, music rooms and other interiors 
where sounds by the voice or of music must 
be heard to the best advantage. The treat- 
ment deals with the elimination of echoes, 
excessive reverberation and _ extraneous 
sounds. Audition can often be effected with 
sound-absorbing materials applied to the 
reflecting surfaces, such as the walls and 
ceilings, but the architectural design of the 
room is the most important factor in pro- 
viding good hearing conditions. Propor- 
tions of the room relating to length, width 
and height, curving surfaces, angles, corners 
and decorative treatment must be studied 
for best acoustic results. The sounds must 
be distributed properly throughout the room 
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for acoustic uniformity and to avoid dis- 
turbing echoes, undue focusing or isolated 
areas of low intensity of sound. 


3. Noise isolation. 


Sound control provides for the isolation 
of noise as an important aspect to be con- 
sidered in the plan and design stages which 
are the basic means of providing satisfactory 
sound conditions in regard to both acoustics 
and structural vibrations. When the noise 
is of great intensity, the problem is usually 
one of sound isolation and the control 
of sound transmission and vibration to 
effect a reduction in the passage of sound 
and vibrations from one area to another. 
Little improvement results by making a 
room acoustically correct if there are noises 
entering from an adjoining area. Outside 
interference must be reduced to a very low 
level, and acoustic materials alone may not 
be able to accomplish this to the point 
where it would not be troublesome. Effec- 
tive means of vibration control may need 
to be coupled with sound-absorbing ma- 
terials to accomplish the desired condition. 

Sound penetrates a partition through 
crevices and cracks and may also set the 
wall itself in vibration. Doors must be 
tight or of a special soundproof type with 
adequate seals. The amount of sound trans- 
mitted through a single wall, floor or ceil- 
ing by vibration per square foot is roughly 
inversely proportional to its weight. The 
lighter the material the greater is the sound 
transmission, a factor which must be con- 
sidered with modern structural design em- 
ploying materials of maximum strength con- 
sistent with lowest economic weight. Metal 
partitions with 3-in sound-absorbing filler 
have been found effective in general use 
for offices. Double walls separated by an 
air space or by materials differing con- 
siderably in density generally can effectively 
isolate sound. Lightweight concrete-block 
cavity walls can be used for this purpose. 
The double wall method takes up floor 
space and can create structural problems. 
Its efficiency is reduced if through connec- 
tions are used. Another method is based 
on the erection of lightweight interior walls 
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cause for much of the noise 


which are within yet completely separated 
from the rest of the structure by  shock- 
absorbing isolators. No solid, through con- 
nections are used. The isolators are instal- 
led at specific points to dissipate the sound 
impulse energy in resilient insulating ma- 
terial which constitutes a barrier between 
the course of the sound and the structure. 

Effective ways to avoid noise generation 
in mechanical equipment is through careful 
designing, manufacturing and testing, but 
when the best possible mechanical job has 
been done, then the problem is one of air- 
borne sound or vibrations or both. This 
applies particularly to quieting ventilating 
and air-conditioning equipment made more 
complex when air ducts are used. The 
equipment should be designed and mount- 
ed to prevent the escape of operating noises, 
and the ducts should be treated to absorb 
sounds which might otherwise be carried to 
various parts of the building through the 
system. 


Fundamentals of acoustics. 


Research in the field of acoustics indicates 
that poor hearing conditions result from 
reverberation, the presence of sound after 
the source has ceased. This condition is 
caused by excessive sound reflections from 
walls and ceilings. The resulting reverbera- 
tions do not permit the listener to dis- 
tinguish successive words or sounds as de- 
finite and separate elements.  Irritations, 
confusion and lack of intelligibility result. 
Excessive sound reflections are also the 
in rooms. 
Through the use of certain building ma- 
terials, sound waves can be satisfactorily 
absorbed, and excessive reflections elimin- 
ated. 

Knowledge of the fundamentals of 
acoustics is a necessary background to 
design properly a treatment for sound con- 
trol. Sound waves and the energy they con- 
tain when generated in a closed room should 
be understood. The shape, size and con- 
struction of a room have a direct bearing 
on the acoustics because the sound waves 
and rays are affected differently under va- 
rious conditions. 
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Sound can be defined as a wave motion 
in air. The waves are originated by any 
vibrating body and are audible if they 
rate at least 12 to 15 per sec. Shrill tones 
will vibrate up to about 20000 per sec, 
beyond which they are not audible to 
people. The speed of travel of sound 
waves is constant, disregarding variations 
with temperatures, and is approximately 
1120 ft. per sec. Sound does not travel 
instantaneously and results in one of the 
most frequent causes of poor hearing con- 
ditions. Noise is made up of sounds, each 
varying in pitch and intensity, with charac- 
ter and volume determining the degree of 
irritation to persons exposed to it. 


The sound wave can be measured in 
units called the wave length. A sound 
wave has intensity measured as the amount 
of energy contained in the vibrating air 
particles. The loudness measured in deci- 
bels depends on intensity, the greater the 
intensity the louder is the sound. Acoustic 
standardization has arbitrarily assigned 10- 
16 w per sq. cm. to correspond to 0 decibels 
as a reference value establishing an absolute 
sound-intensity level. The unit used for 
denoting sound intensity is the decibel, 
abbreviated db. One decibel corresponds 
roughly to the slightest change in the loud- 
ness that can be distinguished by the hu- 
man ear for normal intensities and _ fre- 
quencies. 


Any material will absorb varying amounts 
of sound for different frequencies. Absorp- 
tion for a square foot of material may be 
only 0.12 units at 125 cps, 0.25 units at 
250 cps, 0.88 units at 500 cps, and 0;77 units 
at 2000 cps. From this it is obvious that 
the reverberation of a given room will de- 
pend upon the pitch of the sound. It is 
common practice to use a frequency of 
500 c as that basis of comparison with other 
materials. ‘This frequency is used in cal- 
culations for ordinary correction because 
it happens to be fairly accurate for general 
performance. For ordinary auditorium cor- 
rection the 500-c frequency may be used. 
Radio and television studios and concert 
halls would need to be figured for other 
frequencies. For noise quieting in hospitals, 
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banks, offices and corridors, the average 
value of coefficients from 250 to 2000 c, 
incl., should be used. ‘This average value 
is known as the noise reduction coefficient, 
abbreviated as NRC. 


Since sound waves can be transmitted, 
reflected or absorbed when sound encoun- 
ters a barrier, such as a wall, all three 
actions occur to varying degrees. The ab- 
sorptivity of the wall surface is generally 
recognized to be the percentage of incident 
sound energy not reflected, which includes 
sound transmitted through the wall in addi- 
tion to the sound actually absorbed by the 
wall. ‘The wave length of sound is not 
always small compared to conventional 
objects, so calculation of the absorption of 
sound by different types and shapes of 
materials is not a simple problem in geo- 
metry. However, the geometrical method 
is commonly used because it is simple and 
still sufficiently accurate. This method 
assumes an open window to transmit all 
of the sound reaching it and is described as 
having an absorptivity of 1.00. Absorpti- 
vities of materials, depending upon how 
well they absorb incident sound, classify 
0.20 as moderate, 0.50 as good and 0.80 as 
excellent. An average person has an ab- 
sorptivity of 4.5, varying only slightly with 
the manner of dress. ‘This absorptivity is 
four and one-half as much sound as the 
hypothetical window will absorp. A ma- 
terial absorbing half the sound that falls 
upon its surface would have an absorption 
coefficient of 0.50, or 1/2 unit per Sea tt, 


When a reflected sound reaches a listener 
with a time delay after the direct sound, 
it is called an echo. ‘To be apparent this 
time delay must be at least 1/20 of a 
second. Reflections of sounds from the 
walls of a room generally occur so rapidly 
and frequently that no echo is apparent, 
but the reflected sound adds to the appa- 
rent loudness of the direct sound. After 
the direct sound stops, the reflections con- 
tinue which causes the sound to persist at 
a gradually decreasing level until com- 
pletely absorbed. Such prolongation of 
sound is called reverberation. The reverber- 
ation time is a measure of the prolonga- 
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tion of sound in a room after the source 
has stopped, also the time required for 
the sound to decay 60 db. The reverbera- 
tion time depends only on size of the room 
and its sound absorbing qualities and not 
on power of the source or steady intensity. 
Some reverberation is desirable because it 
adds to the apparent loudness of the sound, 
and for many types of musical sound, rever- 
berations seem to be desirable aesthetically. 
Excessive reverberation will cause overlap- 
ping and confusion of spoken syllables and 
musical tones, making hearing unsatisfac- 
tory. A general guide for reverberation 
time can -be given in this manner: 


Reverberation Hearing 
time. conditions. 

Over 3 sec Poor 

ZetOud iSEC Fair 

1 to 2 sec Good 


The reverberation time of a room can 


be calculated approximately from the for- 
mula : 


0.05 V 
A 


where ¢ is reverberation time in seconds, 
V is room volume in cubic feet, and A is 
the total absorption of the interior sur- 
faces of the room. A is calculated by 
multiplying each surface area by its absorp- 
tivity and adding all of the absorption 
together. The constant, 0.05, depends upon 
room shape, but varies so little for con- 
ventional rooms and auditoriums that the 
single value is nearly always used. Most 
available data are based on _ this simple 
formula by W. C. Sabine, a pioneer in the 
field of acoustics. 


The following simplified example illus- 
trates the use of the reverberation formula 
for the calculation of reverberation time (t) 
at an assumed single frequency of 500 cps: 


Room size by 100 ft., with 10 ft. floor 
to ceiling; Volume = 20000 cu. ft. 


June 1957 


Surface 


Floor—hardwood . 


Ceiling—plaster on lath 
Walls—plaster on masonry 
Number of persons—20 . 


0.05 (20 000) 
—__—_—__—_— = 3.75 sec. 
266 


If this room is an office or: other area 
where normal conversation is desired, a 
reverberation time of 3.75 would be classed 
as poor. Acoustic treatment of the ceiling 
would change the absorption coefficient to 
0.75 if 3/4 in. thick perforated acoustic 
tile was substituted for the coefficient 
0.03 for plaster on lath. Total absorption 
would then amount to 1686 units and re- 
verberation time, ¢t, in the formula, would 
be 0.59 sec, which would be too low for 
good audition, but good for sound quieting 
and adequate for an average business office. 
The example shows relative abilities for 
absorbing sound of different types of ma- 
terial. These absorption coefficients with 
other details are found in the publication 
of the Acoustical Materials Association on 
« Sound Absorption Coefficients of Archi- 
tectural Materials », as well as in other 
‘publications and manufacturers’ catalogs 
devoted to acoustics. 

Reverberation control does not always 
require that special acoustic materials be 
used. In moderate sized rooms where the 
volume per person is small, with wood 
paneled walls, upholstered furniture, cCar- 
peted floors, or curtained windows, the 
desired reverberation time may already be 
achieved. 


Acoustic treatment. 


Although the distribution of sound in a 
room is determined principally by its over- 
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Area 
Sq.Ft. 


Absorption 


Coefficient Absorption 


60 
60 
60 
86 


266 units 


all shape and smaller surface variations, the 
amounts and locations of absorbing ma- 
terials also influence sound distribution. 
Generally, it is easy to get between 5 and 
10 db of noise reduction by absorptive treat- 
ment. The results are often much greater 
than the noise reduction calculation indic- 
ates. Absorptive treatment on the ceiling 
or walls reduces the spreading of the sound 
and makes the room more like the outdoors 
where sound diminishes with distance from 
the source instead of being uniform every- 
where. This reduction in the reverbera- 
tion has a good effect on people, particul- 
arly in large rooms used for general work 
purposes. 


A common treatment is to apply acoustic 
materials over the entire ceiling, but this 
may not be the right method where good 
hearing conditions are important. Com- 
plete ceiling treatments are satisfactory for 
offices and work areas where installation 
is for noise quieting only. The ceiling 
surface can be the most helpful in provid- 
ing useful reflections between speaker and 
listener, but with acoustic treatment more 
material is used than is needed for rever- 
beration control, making the room too 
« dead » for ideal hearing conditions of 
voice or music. Generally, sound-absorbing 
materials for reverberation control should 
be located around the perimeter of the 
ceiling, on upper wall areas and on other 
special areas of trouble. The wall opposite 
a speaker is an especially important location 
for echo control. Often only upper wall 
surfaces need to be treated with acoustic 
materials with nothing placed on the cei: 


% 
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ing, or else only a small band of material 
on the ceiling near the windows. An audi- 
torium should not have acoustic material on 
the middle portion of the ceiling if it is 
flat, as this area is helpful to the intensity 
of the speaker’s voice for those in the rear. 
Placement of acoustic materials is important 
for the best hearing conditions and often 
calls for special architectural designing, 
more so than covering an entire ceiling. 

Based on broad experience it has been 
noted that the total units of absorption in 
a room, not including absorption by occu- 
pants, should range between 20 and 50 % 
of the total imterior surface area. Ihe 
20 % limit will require acoustic treatment 
of the entire ceiling, or its equivalent, and 
the 50 % limit will require treating the 
entire ceiling and over half of the wall 
areas. Generally, the smaller percentage 
is required for rooms of large floor areas 
in comparison to the ceiling height and 
for sound sources of medium intensity and 
wide spacing. ‘The opposite conditions 
require use of a larger percentage of the 
range for good results. Where there may 
be some doubt in the planning of new 
construction as to the type and distribu- 
tion of noise sources, or if the area is 
subject to change, then an amount of 
absorption material in the upper range 
will provide the widest area of control. 

The range of absorption between 20 and 
50 % is important, but in providing acoustic 
correction for an existing noisy area, it is 
also necessary to escertain that the added 
absorption will produce an improvement. 
The change in absorption is measured by 
the absorption ratio of the new condition 
compared to the old. It has been observed 
that to make a satisfactory improvement 
in an area, the total absorption of all 
the materials in the room after correction 
should be in the range of 3 to 10 times 
the absorption of all materials in the room 
before correction. The ratio of 3 is about 
the smallest that can be detected by ear 
under average conditions. The ratio of 
10 in an average room is the maximum 
economical limit for absorption beyond 
which reducing reflection is not likely to 
be heard. 
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The ratio of new and old absorption 
totals of a room denote loudness or inten- 
sity reduction and can be expressed in 
decibels of reduction of reflected sound 
energy by the formula : 


Az 
R = 10 log — 
Ag 


Where R is the reduction of reflected 
sound energy measured in decibels, A: is 
the total absorption of materials in the 
room after treatment, and A; is the total 
of absorption of materials in the room 
before treatment. 


In the example showing calculations for 
reverberation for a room 20 by 100 ft. 
with 10-ft. ceiling height, the ratio of new 


absorption materials to the old equals 
6.34, which falls in the middle of the 
recommended range of 3 to 10. Applying 


the formula for R shows 8.02 db improve- 
ment by the application of the ceiling tile. 
If this office had a number of noisy busi- 
ness machines in use, additional acoustic 
material applied to the walls would be 
desirable to effect a greater reduction of 
reflected sound. 


In a room with large window areas, the 
wall area may be insufficient for applica- 
tion of acoustic material to get the required 
reverberation time. Acoustic baffles made 
of absorbing materials suspended away from 
the walls may be used to make up the 
shortage. In a shop with baffles placed 
around a machine so as to partially enclose 
it, the sound is absorbed at the source 
before it has a chance to spread to other 
parts where a lower sound level may be 
desired. 


Baffles to be effective must be very 
highly sound absorbent, and this can be 
done by using 3 to 6-in layers of porous 
materials. | Mineral wool, glass wool or 
other fibrous materials can be used when 
encased within perforated metal or per- 
forated asbestos board coverings. Highly 
porous masonry can also be constructed 
as effective baffles. 
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Selection of acoustic material. 


There are many acoustic materials avail- 
able with many varying features to be con- 
sidered. Noise quieting efficiency is of 
prime importance, but selection should not 
be made on this characteristic alone. The 
conditions peculiar to the particular job 
or area to be treated are important. Phy- 
sical characteristics of different acoustic 
materials, the manner of application, and 
costs must be considered with each instal- 
lation best to meet the architectural as well 
as the sound control problems. 


1. Coefficients. 


The coefficients of absorption indicate 
the percentage of sound absorbed at dif- 
ferent frequencies from 125 to 4000 cps. 
The coefficient also varies with the thick- 
ness of the material, size of pores, and ratio 
of pore volume to total volume. 


2. Noise reduction coefficients. 


The noise reduction coefficient (NRC) 
is the average for the 4 middle frequencies 
from 250 to 2000 cycles, incl. Minor dif- 
ferences in NRC values are not important 
as a difference of less than 10 points is 
seldom detectable in the treated room. In 
specifying for sound treatment, it is best 
to provide a range of 10 cycles in the 
NRC for the type of material to be used. 


_ 3. Relative costs. 


The cost of an acoustic treatment is 
determined by the initial cost of the acous- 
tical material, the manner of mounting 
and the backing. The type of material, 
mounting and backing are frequently esta- 
blished from local building code require- 
ments. It is to be noted that the cost 
of the material is not in relation to the 
efficiency, but to the method of manu- 
facture and composition of the material. 


Perforated fiber-type tile is a low-cost 
material with a high sound absorption. 


Mineral-type tile and glass-fiber-type tile 


BULLETIN OF THE INT. RAILWAY CONGRESS ASSOCIATION 483 


are comparable in price and next higher 
in cost. 


This is followed in cost by tiles of pure 
cork material which are available for special 
uses in locations where the humidity is 
very high. 

The metal pan unit with a mineral wool 
pad is highest in cost of material. 


Installation methods affect the cost and 
are often determined by job conditions. 
Cementing to an existing plaster backin 
is generally the most economical method. 


Concealed nailing to wood stripping is 
economical, but depends upon acceptance 
under local building requirements. 


Mechanical suspension systems with the 
tile set in metal splines are often higher 
than other systems, but can be used to 
advantage to conceal overhead piping, ducts 
and conduits as well as making these faci- 
lities available by easy access through remo- 
vability of any of the tile. 


Acoustic plasters and plastics are about 
the same in cost. The two additional coats 
of acoustic material required cost more than 
fiber tile on a base coat of plaster. 

Blown-on acoustic plaster is probably a 
little less in cost than trowelled acoustic 
plaster, but job conditions will have a 
bearing on the cost. 


4. Resistance to fire. 


Fire resistance is an important considera- 
tion in safeguarding lives and property, but 
there is some difference in opinion regard- 
ing the importance of acoustic material as 
a noncombustible material. It may be 
considered one of the interior finishes in 
buildings where the structure itself provides 
a large measure of fire safety, and as such 
would not need to be noncombustible. 

Building codes may require noncombus- 
tibility, and generally the mineral tiles are 
noncombustible. The fiber tiles are usually 
classed as slow burning or combustible. 
These slow burning or combustible tiles 
are permitted in some codes if the backing 
is solid and fire resistant, such as plaster 
without the finish coat, or a sheathing of 
gypsum board. 
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5. Rodent, vermin, termite, mildew, dry- 
rot resistance. 


No food for rats, mice or other pests 
should be contained in the material which 
might invite attack for itself alone. Most 
acoustic materials meet this requirement 
but do not qualify as barriers as well as 
wood or plaster. 


Some locations may require protection 
against mold, mildew, decay, dry rot and 
termites. This extra protection is offered 
in acoustic materials treated with penta- 
chlorophenol preservative. 


6. Light reflection. 


The light reflection value of a ceiling 
is important for proper lighting in the room 
as well as for economy of lighting cost. 
This value is now given by most producers. 
It has been common practice to use white 
or off-white colors for tiles which give a 
high reflection of light. Some manufac- 
turers treat the bevels of tiles with the 
same surface finish, which increases the 
light reflection value over those that permit 
the untreated material to be exposed. In 
using colored tiles of brown, green, gray 
and yellow, allowance for lower light reflec- 
tion should be made. 


7. Heat transmission. 


Some acoustic materials, such as cork, 
can adequately serve the dual purpose of 
acoustic correction and thermal insulation. 
This factor is not generally furnished in 
manufacturers’ data, but is available on 
request to the producer. 


8. Weight. 


The weights of acoustic materials vary 
greatly from fiber types to mineral types, 
ranging from 0.10 to 2.30 lb. per sq. ft. 
The weight of the material may have some 
effect on the type of suspension system and 
in the structural considerations of the 
building. 
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9. Moisture. 


In areas where humidity is excessive, like 
kitchens and washrooms, the moisture can 
be destructive to many acoustic materials. 
A 100 % cork material has a high resistance 
to moisture and is suited to an environ- 
ment where humidity is high. 


10. Effectiveness, paintability and main- 
tenance. 


Architectural acoustic tile has been slotted, 
perforated, fissured or otherwise provided 
with small apertures in the materials to 
increase absorption coefficients. Diameter, 
depth and distribution of the apertures over 
the surface of the absorbent greatly affect the 
sound-absorbing efficiency. The scientific 
explanations for these variations are not 
completely understood. Covering such a 
material with a thin perforated screen of 
metal or other hard material does not inter- 
fere measurably with its sound-absorbing 
efficiency. With as little as 10 % of the 
screen perforated, practically all of the 
sound energy will be transmitted to the 
absorbent material backing. ‘This important 
characteristic makes possible the painting 
of such materials with a negligible decrease 
in the absorbing effectiveness while obsery- 
ing the precaution of not clogging the per- 
forations, slots or fissures. 

‘These materials can generally be brushed, 
vacuumed or washed satisfactorily. When 
brushing or vacuum cleaning is not ade- 
quate, a more thorough cleaning may be 
done by washing with mild soap and water 
applied with a moist cloth or sponge. 
Water paints should not be used, as they 
have a tendency to warp some acoustic 
materials. Some staining, such as that from 
heating and cooling registers, smoke and 
other causes, are difficult to remove and 
may require painting. Aging also causes 
discoloration not easily removed that can 
be covered with repeated coats of paints 
without harm to the original effectiveness 
of the material. 

Metal-pan-type tile with a blanket of 
mineral or glass wool provides an easily 
maintained, washed or brushed surface. 
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Perforated mineral board of hardboard sur- 
faces are also washable. This type of treat- 
ment is very efficient and is particularly 
well adapted near the floor level on walls 
such as in business machine rooms where 
a high degree of sound control is required. 
The hard surfaces are not so easily damag- 
ed and are easily maintained. A 4-in. paint 
brush is recommended for applying soapy 
water to metal pan units followed imme- 
diately by an almost dry sponge to avoid 
wetting the sound-absorbing pad _ backing. 


Acoustic plaster and _ plastics. 


Acoustic plaster has been in common 
use as a decorative sound-absorbing ma- 
terial that eliminates the mechanical appear- 
ance of some other treatments. It is a 
trowelled-on efficient material with adapta- 
bility on flat or curved surfaces and archi- 
tecturally flexible for intricate designs. The 
results obtained vary considerably with me- 
thods employed in the installation. The 
material is generally tinted before applica- 
tion when some coloring is desired, as paint- 
ing impairs the absorbing efficiency. Se- 
veral prepared spray paints have been 
advanced for maintenance painting, but 
there is no assurance that efficiency will 
not be damaged. Spray painting can be 
used only in a few locations, while brush 
painting will impair effectiveness. The 
nature of acoustic plaster, its application 
and finish are variable factors in each 
installation that do not assure a high initial 
effectiveness nor give assurance of long- 


lasting absorbing qualities. Acoustic plasters 


\ 


that have been perforated with nail holes 
after the material has received finish tro- 
welling suffer less in loss of effectiveness 
in repainting. 

Acoustic plastic is a trowelled-on material 
of mineral composition with qualities si- 
milar to those of acoustic plasters. A 
sprayed-on material with asbestos fibers is 
also available for which claims are made 
by the manufacturer for absorption by tiny 
pores and a surface that yields with sound 
waves and reduces their intensity through 
diaphragmatic action. It is recommended 
for both acoustic and thermal purposes and 
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is adaptable to the underside of roofs, 
metal buildings, corrugated cement asbestos 
buildings, boiler rooms and other rooms 
where temperature control is important. 
These types of material must be applied 
properly and have sufficient binder to 
prevent shedding of fibers. 


Concrete masonry. 


Sound treatment can be achieved with 
sound-absorbing concrete masonry for both 
quieting and sound transmission from room 
to room. For economy of construction con- 
crete-block surfaces are being used in build- 
ing interior finishes. By omitting plaster 
finishes, the textured surface is exposed 
and serves well for noise quieting even 
when painted. 

For both noise quieting and soundproof- 
ing, cavity walls using concrete block are 
very effective, absorbing up to 55 % of 
sound striking it and reducing sound trans- 
mission through the wall as much as 55 dbs. 
This method is recommended when archi- 
tectural design and cost will permit for 
such rooms as television and radio studios, 
auditoriums, theaters and classrooms. 


Technical data and information 
on acoustics. 


The technical data and information ne- 
cessary to select the acoustic material re- 
quired in a design for acoustic treatment 
is available in manufacturers’ catalogs. 
Much of this information has been com- 
bined in one publication by the producers 
of architectural acoustic materials who have 
formed The Acoustical Materials Associa- 
tion for the purpose of furnishing engineers 
and architects technical data on sound- 
absorbing materials. Their Bulletin XVI- 
1956 on « Sound Absorption Coefficients of 
Architectural Materials » classifies these 
materials and provides technical informa- 
tion pertinent to the selection and design 
of an acoustic treatment. From the tables 
the available materials can be selected rea- 
dily to meet certain requirements of appear- 
ance, composition, method of installation 
and acoustic efficiency. The materials 


486 BULLETIN OF THE INT. RAILWAY CONGRESS ASSOCIATION 


available are classified in the following 


groups : 
1. Regularly perforated cellulose fiber 
tile; 


2. Random-perforated cellulose fiber 
tile; 

3. Slotted cellulose fiber tile; 

4. Textured or fissured cellulose tile; 

5. Perforated mineral fiber tile; 

6. Fissured mineral fiber tile; 

7. Textured or smooth mineral fiber 
tile; 


8. Membrane-faced mineral fiber tile or 
board; 

9. Perforated metal pans with mineral 
fiber pads; 

10. Perforated asbestos board panels with 
mineral fiber pads; 

1i. Sound-absorbent duct lining; 

12. Special acoustic panels and_ systems. 


Material 


Brickwall, unpainted 
Brickwall, painted. .. . 
Floors : 
Concrete or terrazzo. 
Wood 


Linoleum, asphalt tile, rubber or r cork tile on n concrete 


Carpet, without pad 
Carpet, with felt pad 
Glass . ie PREM, 
Marble or glazed tile 


Plaster, gypsum or lime, smooth finish ¢ on tile c or brick 


Plaster, gypsum or lime, smooth finish lath 
Plaster, gypsum or lime, rough finish on lath . 
Wood wall panels es RES. 
Furnishings and Audience 
Fabrics, hung straight : 
Light, 10 oz per sq yd 
Mediumsel4s07),pern sq) yd. ace ene 
Heavy, draped, 18 oz per sq vd : 
Chairs, metal or wood. ; ; 
Theater and auditorium chairs : 
Wood veneer seat and back... . 
Upholstered in leatherette . . . 
Heavily upholstered in plush or mohair 


Audience, seated, depending upon kind of 9 seats, apparel, 


Gc, « _ eae 
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For technical data on acoustic plaster and 
plastics, masonry materials, structural metal 
panels and other materials for sound con- 
trol, reference should be made to the cata- 
logs of producers of the material. It is also 
possible to attain variations in absorption 
of sound at particular frequencies by using 
wood, metals, masonry products and fabrics 
in attractive finishes. Upholstered seating 
provides almost the equal number of adsorp- 
tion units that a person furnishes. This 
is an important consideration when figur- 
ing a treatment independent of the number 
of occupants of the room. 

From the bibliography that concludes this 
report can be found complete tables of 
coefficients of the many materials that are 
used for interior finish of rooms. A _ list 
is furnished here of a few materials com- 
monly used in simple calculations for rever- 
berations : 


Coefficients 
125 cps | 500 CPS | 2000 CPS 
Ree 0.024 0.03 0.049 
us 0.012 0.017 0.023 
0.01 0.015 0.02 
0.05 0.03 0.03 
0.03-0.08 
0.09 0.20 0.27 
0.11 0.37 0.27 
0.035 0.027 0.02 
0.01 0.01 0.015 
0.013 0.025 0.04 
0.02 0.03 0.04 
0.039 0.06 0.054 
0.08 0.06 0.06 
0.04 0.11 0.30 
0.06 © 0.13 0.40 
0.10 0.50 0.82 
0.15 0.17 0.20 
0.25 
1.6 
2,6-3.0 
1.0-2.0 | 30-43 3.5-6.0 
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Technical data and information 
on noise isolation. 


The transmission of noise through walls, 
floors and ceilings takes place as a diaphrag- 
matic vibration. The surface is set into 
vibration by either direct physical impact, 
called impact transmission, or by alternat- 
ing air pressure due to sound waves, called 
airborne transmission. 


The efficiency of a wall, floor or ceiling 
construction for sound insulation is known 
as transmission loss (T.L.) measured in 
decibels. It is the number of decibels 
a sound loses in passing through a wall. 
If a sound of 60 db intensity passes through 
a partition having a transmission loss of 
20 db, it will have on the other side of the 
partition the difference between these two 
levels, or 40 db. 
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Transmission loss is a physical charac- 
teristic of a wall dependent on the materials 
and construction. Loudness of sound strik- 
ing a wall, its size or the acoustic proper- 
ties of the rooms on either side of it have 
no direct bearing on _ transmission loss, 
although it does vary with frequency of 
the sound. Generally, partitions and floors 
are more efficient at high frequencies than 
for low-frequency sounds. This is why 
ordinary conversation is sometimes heard 
through a partition as a low mumble caused 
by highpitched overtones of the speech 
sound, on which intelligibility depends, not 
being transmitted effectively. Tests on the 
transmission of speech through walls of 
known efficiency can be classified, assuming 
a noise level of about 30 db on the listen- 
ing side : 


Transmission 
Loss of Wall 


30 db. 
wall. 


30 to 35 db. 


35 to 40 db. 
heard faintly. 


40 to 45 db. 
inaudible. 


45 db or greater . 


Placing a door or window having a low 
transmission loss in a wall of high efficiency 
will reduce the effective transmission loss 
of the wall. Cracks around openings or 
any holes will reduce the efficiency of a 
wall unless sealed by felt or rubber gaskets. 
Ordinary doors have a sound reduction of 
about 25 db. If more is required, a double 
door vestibule will help, or a special sound 
insulating door should be used. 


Hearing Conditions 


Rating 


Normal, talking is easily understood through the 


Poor 


Loud talking is understood. Normal talking is not 
easily understood. 


Fair 


Loud talking is not intelligible. Normal talking is 


Good 


Loud talking is heard faintly. Normal talking is 


Very Good 


Very loud sounds heard faintly or not at all. Exam- 
ple, radio at full volume. 


Excellent 


Sound insulation of windows is not often 
required other than for those used for 
observation in radio and television studios. 
These should be double or triple in thick- 
ness of heavy glass, with each pane isolated 
from the frame by rubber or felt gaskets. 
Panes of different thickness are helpful in 
avoiding resonance effects. 

Sound-insulating efficiencies of various 
partitions and floors at frequencies cover- 
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ing the audible range have been tabulated 
by various manufacturers who offer their 
engineering services for the proper applica- 
tion and use of their materials and designs. 


A common occurrence requiring noise 
isolation concerns machines and the vibra- 
tions they create in buildings. Floors on 
which machines are located will be set into 
vibration which will generate sound waves 
in another part of the building. Steel fra- 
mework will conduct vibration to create 
audible sound in areas far removed from 
the machine causing the vibrations. ‘The 
sound created might be at an inaudible 
frequency, but still cause rattling of light 
fixtures, metal filing cabinets or other fur- 
nishings. ‘Ihe usual method for reducing 
the transmission of machine vibration is 
to provide a resilient mounting for the 
machine to curb and absorb vibration. 
Most commonly used materials for mount- 
ings are rubber, fiber board, cork and steel 
springs. 

Machine vibrations are generally absorb- 
ed successfully by resilient materials, but 
the total load per square inch should be 
distributed over an area so that the load 
bearing of the material used will not be 
exceeded. Isolating efficiency of the pad 
is improved by additional thickness, but the 
load limit of the material is not changed. 


Steel springs are frequently used to re- 
duce transmission of vibration through a 
building but often tend to cause more 
vibration of the mounted machine. 
They can be used effectively under 
many and varying conditions, but must 
be carefully selected for each _ instal- 
lation. ‘The steel coil springs are designed 
for stiffness and load limit and are used 
for hangers as well as direct load bearing. 
Isolators using rubber bonded to. steel 
fasteners are also available for reducing 
vibration from machines. These units 
should be used only under conditions for 


which they are recommended by the ma- 
nufacturers. 


The problem of noise in passages where 
free movement of air is necessary, as in a 
ventilating system for a building, is very 
important. Acoustic absorbing materials 
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installed under special conditions will re- 
duce noise without noticeably impeding the 
air movement. 


There are several methods of doing this, 
with the design depending upon the struc- 
ture and factors such as type and thickness 
of sound-absorbing material, spacing, open 
area and length of treatment. The methods 
commonly used for applying acoustic ma- 
terials for the reduction of sound in air 
passages can be classified comparatively, 
indicating relative attenuation as a function 
of frequency for each treatment. The ducts 
can be treated with absorption materials 
by these methods : 


1) Lining in the duct, either rectangular 
or round, for its entire perimeter. This 
method is most effective in reducing noise 
at a narrow frequency range, the location 
of which is dependent on the treatment. 
Satisfactory results are usually obtained by 
treating the duct for a distance of at least 
10 times the average of its cross sectional 
dimensions. 


2) Splitters or parallel baffles equally 
spaced running in the direction of the 
air movement. This method is also effective 
in a narrow range as for duct lining. 


3) Lining the far side of a right-angle 
bend of a duct gives the maximum atten- 
uation occurring at middle and high fre- 
quencies. 


4) Special soundstream absorbers made of 
curving obstructions in the duct that eli- 
minate straight-line transmission of sound 
and movement of air. This method is 
effective over a comparatively wider range 
in frequency, with the highest attenuation 
occurring at middle and high frequencies. 


5) Staggered baffles like soundstream ab- 
sorbers direct the sound transmission against 
sound-absorbing materials at various angles 
in the duct. This method is equal in effec- 
tiveness with soundstream absorbers. 


Absorptives materials installed in ducts 
should not only be highly absorbent, but 
also fireproof, moisture resistant, odorless, 
vermin proof and have a surface that will 
not materially increase friction losses. 
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Installation methods for acoustic tile. 


There are a variety of methods for the 
installation of acoustic tile developed to 
cope with almost any structural condition, 
old or new.  Strictest fire regulations can 
be met by the proper selection of ma- 
terials and the manner of their application. 
They can be applied directly to an accept- 
able surface or suspended to form a new 
ceiling with ready access to the space above 
to accommodate pipes, conduits and ducts. 


The principal methods of installation of 
acoustic tile and the various mechanical 
suspension systems are available from pro- 
ducers’ catalogs with technical data and 
descriptions. The acoustic tile must be se- 
lected to suit the method of application, 
observing that the sound absorption varies 
with the method of mounting. General 
descriptions follow, outlining the various 
installation methods and systems in com- 
mon use: 


1. Nailed, stapled or screwed applications. 


Perforated or slotted fiber-type acoustical 
tile can be applied only with nails or 
screws. The holes in the four corners of 
the tile are used to nail or screw through 
for concealment. The nail used is a 
special double-headed nail. The screw is 
a special type also applied with a small 
electric jig. Some producers make a special 
tile with an interlocking V_ tongue-and- 
grooved joint that permits nailing or stap- 
ling one or two tongues that are covered 
as the tiles are applied. This method is 
generally used with open coiling joists 
which are bridget with l- by 4-in. nailing 
strips spaced 12 in. center to center for 
the 12- by 12-in. size tile. Generally, a 
felt applied over the entire ceiling area 
~ahead of the tile will reduce the chance 
for infiltration which will eventually cause 
soiled or dust spots at the joints. Similar 
wood strips applied over irregular or broken 
plaster ceilings can provide a suitable and 
level surface for nailed, stapled or screwed- 
on tile. 


Wood strips for furring should be kiln- 
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dried soft wood, 1 by 3 in. or larger, and 
generally installed not to exceed 12 in. on 
centers. Where structural framing exceeds 
24 in. on center spacing, cross framing of 
2- by 3-in. or 2- by 4-in. strips at 24 in. 
on centers should be used to assure rigidity 
when the acoustic material is installed. 


2. Adhered-to-plaster application. 


The adhered method is widely used for 
installing acoustic tile because it is fast, 
clean and economical. Small spots of adhe- 
sive are placed on the backside of the tile, 
pressed and slipped into place against the 
ceiling surface. Some manufacturers use 
splines to insert into slits or kerfs in the 
edges of adhered tile to assure an even 
surface. By using this method fiber tile 
can be applied to surfaces that are complex 
curves by varying the thickness of pads of 
adhesive and by kerfing the back of the 
tile to permit a small curve. When build- 
ing a new plaster base for acoustic tile, it 
is necessary to apply only the two base 
coats and omit the finish coat. ‘This method 
meets the requirements of many building 
codes for noncombustible application for 
both fiber and mineral tiles. 


New concrete or plaster backing surfaces 
should be tested for moisture before the 
installation of acoustic materials. About 
six months in place is generally required 
for drying new concrete, while it takes four 
or five weeks before new plaster can be 
considered ready. 


For old concrete, gypsum board or plaster 
surfaces that are porous or dusty, applica- 
tion of a wall size is recommended. Old 
painted surfaces should be tested by instal- 
ling only a single tile for 48 h. If the 
paint has not been softened by the cement 
upon removal of the test tile, the work 
can proceed safely. If the paint has soften- 
ed, it should be removed before applying 
any acoustical material, or a mechanical 
fastening used. Cement alone should not 
be used for large units. Units exceeding 12 
by 24 in. need supplementary mechanical 
fastenings in addition to the cement. 
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3. Adhered-to-gypsum-board application. 


Fire safety is very important in connec- 
tion with the suspended-type acoustic ceil- 
ing and is accomplished with noncombus- 
tible mineral tile adhered to fire resistant 
gypsum board as a backing. A light metal 
suspension system is adaptable to the fasten- 
ing of the sheathing of gypsum board, 
usually 2- by 8-ft. panels, in the special 
metal splines or by annular nails into an 
anchored bar. The gypsum board for this 
purpose has an asphalt impregnated core 
and water-repellant paper coat to guard 
against moisture that might cause sagging 
or dimensional change. The surface of 
the sheathing is smooth and is a good 
base for the application of acoustic tile by 
the adhered method. 


Where gypsum board, lath or sheathing 
are to be installed below wood joists as a 
surface for cementing, it is important for 
finished appearance that a level base be 
provided. Gypsum materials should not 
be applied directly to wood joists because 
they are not level and also subject to a 
small amount of turning. By using wood 
nailing strips 1 by 3 in., or larger, with 
the necessary shimming, a firm and level 
backing can be provided. Spacing of such 
wood strips depends upon the thickness of 
the gypsum material to be used and in 
accordance with manufacturers’ recommend- 
ation. Before using a gypsum back the 
manufacturer of the product should be 
consulted to determine if it has any coating 
that might make it unsuitable for adhering 
acoustic material with cement. 


4. Suspended system with concealed fas- 
tening. 


Ceilings are generally suspended to pro- 
vide space for utilities, to conceal structural 
systems, and to provide a lower ceiling level. 
Lighting fixtures and air-conditioning out- 
lets can be readily mounted flush with the 
ceiling. 

Suspension systems are generally of a 
special type to be selected from manufac- 
turers’ catalogs to suit the individual job 
and the type of tile to be used. They 
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generally consist of a grid of 1 1/2in. 
channels suspended 4 ft. on centers from 
metal strap or wire hangers. In the con- 
cealed method, a T- or Z-shaped spline 
fits into a kerf in the tile, and a special 
clip secures the spline to the supporting 
channel, and as each row of the tile comes 
into place the preceding spline and clip 
is concealed. The system requires no back- 
ing material and the tile is the only ceiling 
material. 

Framing members for the suspension sys- 
tem should be leveled with a water level 
before installing the suspension members 
and before beginning the application of 
acoustic material. The suspension system 
should provide for its members to be locked 
together to prevent slippage. The design 
of a suspended acoustic system should be 
made in accordance with the recommenda- 
tion of the manufacturer of the acoustic 
material covering the method of suspension 
and the thickness and type of acoustic 
material. 


5. Suspended system 
tenings. 


with exposed fas- 


The exposed fastenings in a suspended 
acoustic tile system has the special advant- 
age of making the space above the ceiling 
accessible. Another advantage is the pos- 
sibility of substituting translucent plastic 
panels for some of the acoustic tiles to 
admit light from concealed fixtures above 
the panels. 

The standard method for most types of 
suspended ceilings uses a 4-ft. grid of 
1 1/2-in. channels to which shaped metal 
members are clipped 24 in. apart. Acoustic 
tile, size 12 by 24 in., rests on those exposed 
shaped members in a manner permitting 
individual tiles to be lifted and set aside 
for ceiling space access. Replacement con- 
sists of seating the original tile in place 
again, giving no indication of its removal. 

Variations of the systems described are 
made by the different manufacturers using 
special shaped members, clips and_ fasten- 
ings. Clips are made to hold tile to 3/4-, 
1 1/2- and 2-in. channels and to bar joists. 
Splines and clips are available to hold tile 
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by attaching directly to wood furring strips. 
In some systems TIT runners are used as a 
grid instead of channels and cross T’s used 
instead of Z splines. Special shapes are 
required for installing metal-pan type 
acoustic tile which generally employ T run- 
ners 2 ft. on center suspended by adjustable 
hanger clips. 


Working conditions at the site. 


For the best performance and appearance 
the installation should follow accepted tech- 
niques and under the proper conditions at 
the site of the work. It is recommended 
the job have a temperature of 70° F. with 
a relative humidity of 55 % maintained 
as nearly as possible before, during and 
after installation. If climatic conditions do 
not permit this temperature and humidity, 
then conditions which will prevail during 
occupancy should be held before, during 
and following the installation of the 
acoustic treatments. 

It is best if all plastering, concrete, ce- 
ramic tile and terrazzo work be complete 
and dry. Doors and windows should be 
in place and glazed. Heating and cooling 
systems should be ready for operation when 
necessary. Roof decks of concrete and 
gypsum should be dry, and any _ spaces 
between decks and _ suspended ceilings 
should be vented adequately to the out- 
side. Thermal insulation should be first 
used on the topside of roof decks when 
the temperature differences betwen interior 
and exterior are substantial at any season 


_before cementing tile directly to the under- 
side of the deck. 


Lighting should be ob- 
served, particularly if it strikes the areas 
for treatment at a sharp angle causing 
long shadows of slight unevenness of joints, 
resulting in unsatisfactory appearance of 
the work. Surfaces of concrete, plaster, 
gypsum board or furring strips to receive 
accoustic material should be level without 
irregularities. No acoustic material should 
be applied until backing has been exa- 
mined and accepted as satisfactory. Since 
acoustic treatments are increasingly im- 
ortant in modern interiors, the selection 
of the right time to install these materials 
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may mean the difference between an attrac- 
tive or unattractive interior. 


Conclusion. 


Acoustic problems can usually be solved 
by the application of fundamental prin- 
ciples of sound control combined with en- 
gineering judgement and experience. These 
problems can be classified as sound condi- 
tioning in the manner air conditioning 
applies to control of the movement of air. 
Many noise problems will be avoided or 
eliminated by good planning and _ early 
incorporation of noise-control measures that 
will result in savings in time and money. 

The solution of a noise problem follows 
certain definite steps beginning with an 
analysis of the levels of offending noise and 
the establishment of a criterion. ‘The 
nature and extent of the problem must 
be clearly defined, and the kinds of noise 
sources and their number must be known 
as well as the relative importance and 
magnitudes. Acceptable noise levels must 
be determined for a satisfactory solution 
that will provide for noise quieting for 
an environment in which hearing is good, 
or to insulate noise from quieter surround- 
ings. When the conditions of a problem 
are known and a criterion selected, the 
amount of reduction of noise should be 
determined. ‘This is done by taking the 
differences measured in decibels between 
the offending noise level and the level of 
the accepted criterion. With this known, 
the noise-control measures required for so- 
lution can be determined to bring about 
the solution of the sound problem. 

Acoustic treatment when used for noise 
reduction is for the purpose, as far as prac- 
tical, of eliminating the disturbance creat- 
ed by excessive sound reflection. ‘The effects 
of absorption in reducing the disturbance 
does not lend itself readily to a_ precise 
evaluation because disturbance and com- 
fort are human manifestations, variations of 
which are not measurable directly related 
to changes of sound conditions that are 
effected in a room on the introduction of 
absorbing material. Also, because rooms 
in which absorption is used for reducing 
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noise vary so greatly in size, shape, amount 
and distribution of absorbing materials and 
in the kind and locations of sound sources, 
the theory is very complex and not always 
adequate for accurate prediction for the 
behavior of sound and the effects of absorp- 
tion. Existing theory, where applicable, 
coupled with wide experience will make 
possible successful treatments for noise re- 
duction. Treatment for comfort alone by 
providing absorption in excess of what can 
be distinguished by ear serves no useful 
purpose. For practical and economical 
reasons, only the required amounts of ab- 
sorption should be used to suit the size 
and shape of the room and the intensity 
and distribution of noise source to insure 
satisfactory control of reflected sound. 
Treatment of a room is seldom strictly for 
purposes of noise reduction but is generally 
combined with good hearing. 

Treatment for audition as it relates to 
sound control consists of the application 
of acoustic material having an absorption 
coefficient that permits reverberating sound 
to diminish within proper limits, and is 
concerned with clarity and distinctiveness 
of speech and music to insure natural and 
effortless hearing. “The amount of treat- 
ment should be enough to control satis- 
factorily the reverberation as amounts in 
excess of this requirement are not only 
uneconomical but may create a « dead » 
quality to the room without benefit to the 
wanted sound. Generally, larger amounts 
of absorbing materials are used for correct- 
ing noisy conditions in a room used for 
working space than would be desired or 
required for acoustic treatment of the same 
room if used for hearing speech or music. 

Noise isolation is a sound-control mea- 
sure that early planning will take cogniz- 
ance of distance and space as the best 
and most economical means of insulation. 
Where this is not possible, massive imper- 
vious barriers must be used to isolate sound 
within a building. Absorbing blankets, 
acoustical tile and thermal insulation ma- 
terials have poor isolation qualities because 
they are usually transparent to sound, light- 
weight and porous. Special systems for 
noise isolation are also available as well 
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as special doors and door gaskets that can 
help to isolate a noise within a given 
area. 

Vibration isolation usually involves the 
separation or isolation of a vibrating source 
from some sounding material to which the 
source is attached. Resilient mounts of 
springs or resilient materials can appre- 
ciably reduce vibration. It is important 
to choose the right mounting, properly 
designed and installed, or the condition will 
not be reduced and may be increased. To 
be effective the vibration isolation must 
be completely isolated. Any ties, such as 
bolts, pipes, ducts or cable, between a 
vibrating source and other surfaces, such 
as a wall, will transmit vibrations even 
though precautions have been taken for 
mounting of the vibrating machinery. It 
is necessary to insert into such ties and 
lines some type of material providing a 
vibration break. This may be a canvass 
sleeve, loops or coils or commercial resilient 
sleeves and connections. 

Sound attenuation in ducts used in air 
conditioning systems and for ventilating 
purposes is accomplished by recognized 
methods of treatment that provide for 
soundabsorbing materials being installed 
inside the ducts. The various methods are 
best adapted to certain frequencies, but it 
is possible with a combination of methods 
to reduce noise at any frequency. 

Materials with smooth impervious sur- 
faces, like plaster, wood, concrete and glass, 
are not good sound absorbers. Porous ma- 
terials, such as mineral and glass wool 
blankets and fiber tile, retain incident 
sound energy and are known as good absor- 
bers of sound. As an acoustic application 
they admit sound energy that is absorbed 
in different amounts for different materials, 
varying with material thickness, frequency 
of the incident sound, the angle of inci- 
dence of sound, and the method by which 
the material is mounted. If correctly used, 
sound- absorbing material, such as acoustic 
tile, can be effective in the reduction of 
noise, but they are not the answer to all 
noise problems, and may in certain instances 
be responsible for creating undesired con- 
ditions. 
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There are many acoustic products avail- 
able with a wide range in effectiveness, 
beauty, ease of maintenance, manner of 
application and cost. Selection of the 
proper material to suit the acoustic design 
is important. 

Just a few years ago the reverberating 
yocal megaphone announcements of trains 
competed with the noise and confusion of 
railway terminal concourses and waiting 
rooms. Today it is the public address 
systems that must compete with disturbing 
noise factors in railway terminals. While 
the large metropolitan stations are not 
always ameniable to acoustic treatment, 
particularly those of monumental design, 
the noise in many new and remodeled sta- 
tions has been reduced through the use 
of acoustic materials. Effective use of 
sound conditioning can generally be made 
in terminals in spite of the aggravated pro- 
blems, such as high peak capacities of tra- 
velers, highly reflective hard surfaces of 

olished marble walls and terrazzo floors, 
which if allowed will reverberate the nu- 
merous voices, footsteps and other sounds 
‘and noises to a point of near confusion. 
Sound treatment can be extremely effec- 
tive in creating a quiet atmosphere prac- 
tically demonstrated by results in many 
terminals and smaller stations. 

In railway offices it is common business 
practice to gather a large number of wor- 
kers and business machines within a single 
room, which may result in a noise condi- 
tion that will increase fatigue and lower 
the efficiency of office workers. Speech 
can be unintelligible even at short distances, 
noises from distant sources in the room can 
seem almost as loud as that from sources 
near at hand, telephone conversation can 
be difficult because of the effect of the 
room noise, and because of the loss of 
intelligibility and noise, persons speaking 
will raise their voices above the normal 
level, in this manner increasing the general 
noise throughout the room. Also, the actual 
intensity level of the reverberant sound is 
greater than it would be in the same room 
with absorbent material. 

While the principles for noise quieting 
in offices and other similar work areas are 
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the same for the industrial environment, 
the noise levels are considerably higher, 
and general conditions as to the structure 
and character of the noises and grouping 
make the problem very complex. The 
reduction in the noise level in the shop 
may be less than would be expected on 
the reverberation theory, but workers report 
treated areas seemed to be less noisy. The 
explanation, perhaps, is that while noise 
originating near the work was not reduced, 
the effect of acoustical treatment on rever- 
beration and noise from distant sources 
was to improve the shop conditions. Indus- 
trial management is recognizing that acous- 
tical treatment is an important considera- 
tion for employees’ welfare and for indus- 
trial economy. 

A survey taken among the members of 
this subcommittee representing 21 railroads 
in the United States and one in Canada 
indicates that no action has been taken 
among these railroads in the direction of 
noise quieting in shop facilities. The in- 
formation reported in connection with the 
industrial environment is the experience 
in industry apart from the railroads. Rail- 
way shops and facilities differ vastly from 
most industrial plants and factories and 
the assembly line production methods of 
manufacture. Most shop buildings for rail- 
roads are of necessity large in area and 
high, enclosing considerable space which 
in itself is the best means of noise quieting. 

The need for sound control occurs when 
people gather indoors, varying im eaccord- 
ance with requirements for quiet, audition 
and noise insulation. ‘These requirements 
are common to many railroad facilities and 
in relation to their need advance the re- 
commendation for sound control in railway 
buildings. 
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The railways of Western Europe and America 
and their economic development, 
by Dr. Robert Katt. 


(Annales Suisses d’Economie des Transports, No. 3, 1956). 


I. The general picture. 


The most important railways of West- 
ern Europe now operate some 199540 km 
of lines (Switzerland, Western Germany, 
France, Italy, Spain, Portugal, Great Bri- 
tain, Belgium, Holland, Denmark, Nor- 
way, Sweden, Finland, Jugoslavia, Greece 
and Turkey). The average density of the 
system — which varies between 10 km 
(Turkey) and 161.2 km (Belgium) — is 
45.2 km of lines per thousand square kilo- 
metre. 14.2 % of the Western European 
systems are electrified (in 1938 : 9 %) and 
33.3 % are double or multiple track. The 
total number of railway employees which 
has increased by 4.9 % since the last pre- 
war year, is 2297000, ie. 11.5 per kilo- 
metre of line; whilst the number of gross 
tonnes-kilometres transported has increased 
from 333000 to 370000 per employee, 
i.e. an increase of 11 %. 


The United States with a railway system 
of 344507 km has a density of 44 km per 
1000 km’, i.e. approximately the same 
_figure. On the other hand, in the United 
States (Diesel)-electric traction amounts 
to 74 % (calculated from the stock of 
locomotives), whereas before the war 89 % 
of all the locomotives were steam. On the 
other hand, multiple track lines only 
amount to 13.7 % of the whole. Owing 
to the immense size of the country, and 
the long transport distances, which are 
two to three times as great as in Europe, 
there are only 3.5 employees per kilo- 
metre of line, though the total number it 
is true is 29 % greater than in 1938. 
The output in TKBR per employee, six 


times greater than in Europe, has 
increased from 1.5 to 2.4 million, i.e. an 
increase of 60 %. 


Table I below gives an idea of the 
volume of traffic and the traffic position. 


In 1954, the railways of Western Europe 
carried a total of 4.75 thousand million 
passengers, i.e. 27 % more than the aver- 
age for the years 1937 and 1938. The 
average journey per passenger also in- 
creased by 3.9 km giving the astronomical 
figure of 176 thousand million passenger- 
kilometres (1181 times the distance from 
the earth to the sun) or 42 % more than 
in the last two years before the war. 
Owing to the speeded up turn round of 
the stock, each seat occupied travelled 
22 900 km i.e. 66 % more than before the 
war. ‘The increased user is also shown by 
the fact that in 1954 each seat available 
was occupied 1.7 times per day, compared 
with 1.1 times in 1937-1938. ‘The develop- 
ment of a taste for travelling, which lies 
at the bottom of the increased traffic, is 
reflected in the figures relating per pas- 
senger. In 1954, for example, every 
inhabitant of Western Europe used the rail- 
way 14.7 times (in 1937-1938, 12.7 times) 
and travelled a total distance of 543 km 
(422 km in 1937-1938). In general, all 
the traffic figures for 1953 and 1954 show 
an increase, this latter year continuing the 
steady tendency to develop. 


Although the train’ mileages have 
increased less in the case of the passenger 
traffic than in the case of freight traffic, 
the amount of goods carried has not been 
able to show any increase over prewar 
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TABLE 1. 


a) All the railways of Western Europe. 


1937/38 


2256 100 
1500 100 


Train mileage (million km) 
Passenger trains (million km) 


Freight trains (million km) .... . 756 100 


3732 100 
1061 100 


Passengers carried (millions) . 
Tons carried (millions) 


Passenger-km (thousand million). .. . 124 100 
Ton-km (thousand million) ...... 136 100 


Distance travelled per passenger (km) 33.2 100 
Distance travelled per ton (km)... . : 100 


Passenger-km per seat (thousands) . . . 2 100 
Ton-km per ton-capacity (thousands). . 4 100 


Passenger-km per inhabitant. ..... 100 
Number of journeys per inhabitant. . . .7 100 


levels. However the transport distances 
have increased by 52.2 km, ie. 41 % which 
took the number of tonnes-kilometres to 


ways is remarkably good; in fact the 
annual average (1952-1953) for accidents 
only amounted to 8.4 persons per 100 km 


189 thousand million, an increase of 39 %. 
The user of the load capacity was in- 
creased from 3400 to 4800 km per ton of 
useful load, in other words an increase 
of 41 %. Safety of the traffic on the rail- 


of line in Europe and 6.9 in the United 
States. 

A comparison of European railway traf- 
fic with that of the United States brings 
out the essential differences. 


TABLE.2. 


b) Railways of the United States. 


Passengers carried (millions) . 
Tons carried (millions) 


Passenger-km (thousand million) . 
Tons-km (thousand million) . 


Passenger-km per inhabitant . es 
Number of journeys per inhabitant. 


100 
100 


100 
100 


100 
100 
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North American railway traffic is 
characterised by the considerable pre- 
dominance of freight traffic (19 times 


greater than the passenger traffic, whereas 
they are about equal in Europe), the long 
transport distances which are about triple 
in the case of the passenger services and 
double in the case of freight, as well as 
the great amount of passenger traffic lost 
to road and air services. In addition, the 
fall in the volume of transport between 
1953 and 1954 shows that the American 
railways are more sensitive to economic 
fluctuations. 


As public traffic, and in particular rail- 
way traffic, can be measured exactly, it 
has an important representative function : 
the traffic is the thermometer of economic 


activity. Whereas the world population 
has increased by 21 % compared ‘with 
pre-war years, in Western Europe by 


10% % and in the United States by 
23 %, estimated world production (with- 
out the Soviet Republic and China) of 
all the important primary foodstuffs has 
only increased by 11 %, that of raw 
materials and industrial accessories by 
48 %. At the same time, the industrial 
production of certain European countries 
has increased by 47 %, and that of the 
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from the O.N.U. Annual for 1954). It 
is interesting to note, as we have just 
done, that the railway traffic in Western 
Europe has grown by 42 % in the case 
of passengers (United States 1953-1954, 
+ 31 %) and in the case of freight, by 
a9noG initeds States,, +..95.%).. -Dhe 
parallelism of the evolution is most 
striking. 

A comparison between the railways and 
other transport undertakings is given in 
Table 3. 

Whereas the European maritime freight 
traffic, which has increased by 7 %, only 
represents a bare quarter of the traffic 
carried by rail, motorisation of road 
traffic has made appreciable progress, 
particularly in the case of traffic carried 
by lorry. But the number of motor 
vehicles in Europe, the only available 
figure for comparison, has also exceeded 
by ¥8? @2 the increase in railway traffic, 
whilst the figure for lorries exceeds that 
of the railway by 96 %. The relative 
delay in the development of American 
road freight traffic is explained quite 
naturally by the higher degree of satura- 
tion in motor vehicles : in fact the vehicle 
density is 11 times greater in the U.S.A 
than in Europe, in the case of passengers, 


United States by 136 % (figures taken and 4 times greater in the case of freight. 


TABLE. 3: 


United 
States 


Index 
(1937 = 100) 


Index 
(1937 = 100) 


Western 
Europe 


C—O 


Freight traffic from 21 European DpH 
(1951/52)) nllionssofet: 2 e - %. 244 


8 357 
4442 


Motor vehicles (1953, in thousands . 
Lorries (1953), in thousands 


Air traffic 
lionssa. 
Air traffic : 


: passenger-km (1953), mil- 
6 245 (1) 
219 (1) 


ton-km (1953), millions 


(1) Switzerland, Belgium, France, Great Britain and Sweden. 
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Air traffic has developed to a striking and Belgium. The increase is particularly 
degree. In Europe, passenger air journeys striking in the case of Norway, Sweden 
multiplied by more than 25 (= 3.6 % of and Turkey. The total increase represents 
the railway traffic) and in the United 4 % in the case of passenger trains and 
States by 36 (= 62 % of the railway 14 % in the case of freight trains. 
traffic). In the case of air freight traffic, Passenger traffic declined in France and 
the increase was twelve times in Europe Great Britain, whilst it was more than 
(= 12 °/,, of the railway) and 49 times doubled in Austria, Italy, Spain, Portugal, 
in the United States (= 0.8 °/,, of the Holland, Denmark, Sweden, Jugoslavia 
railway. and Turkey. Freight traffic declined in 
Western Germany (calculated per kilo- 
metre of line of the present Bundesbahn 

In the different countries of Western and the former Reichsbahn), in France, 
Europe, railway traffic developed as fol- Italy, Great Britain, Belgium and Greece; 
lows, according to Table 4 (year 1954 an increase of more than 50 % occurred 
compared with 1937-1938). in Austria, Sweden, Jugoslavia, and more 

From the mass of resulting indications, particularly in Turkey. The distance 
we will retain a few essential facts. The travelled per passenger (total + 12 %) 
mileage of the trains, two thirds of which and above all per ton of freight (total 
relate to passenger trains, generally in- + 41 %) show the increase in long dist- 
creased, except in France, Great Britain ance traffic, which may make up by the 


Il. Study by country. 


TABLE 4. 


Train 
mileage 


Transport Transport distance 
in km per 


passenger | ton 


Country Passengers Tonnes 


Tr.-km Index 
(mil- 37/38 
lions) = 100 


Index Index 
Mil- 37/38 Mil- 37/38 
lions = 100 lions = 100 


1954 37/38 1954 37/38 


Switzerland .... 68.1 148 POSE LOD 20.65 5141] 29°89 25:39) 128.6) sliie6 
Western Germany ~~ | 537-0) 122) 145371527)" 231.0 OT | 24.609) 27-4. SSeS oS 
ALIStrid eee een ee 63.9 122(1) 135241 41.8 168 | 38.5 41.1 | 146.2 139.3 
IMEI 5 og on 5 5 6 I) OHO ERG 500 84 | 169.0 95 | 52.6 44.0 | 244.4 177.5 


LN 5 ere 20933 121 390 250} 45.4 PD ayy 70.9 | 282.0 231.0 
SPN 5 Ge Saree 93.1 123(2)} 1142289) 26:9" 117 | 69.3 6010) 263.9 16ir6 
Portiigalliet i... 18.6 145 52211 321 O3 5 527.5 OS mL OSLO mm 
Great Britain . . . | 609.0 92 1 020 80 | 288.0 82 | 34.0 26.2 | 125.7 74.6 
Beloinmye eee - Well ey 227 ©106 62.5 T1833.) 29:4 Oe) ee ON: 
Netherlands) =~ =. 68.9 129 171” 214°) 25.0.7 125 |°40/99 3822) 1136.09 915010 
Denmarkay ance Sissy NS Ome ZI7 COM 1S Sa) 2s Ona coe mmntieoes 
INOT Wayans 31.1 164 41 193 U3SF7 lt) | 38-259 93129 S63 eos 
Sweden amen mata 5.9 9252 111 = 243 37.4 174:) 52.2 49.3 | 229.9 170.0 
Finland) 7a Si. 22 35) tse) WE) APSO Sp28) || RO) GELS 
Jugoslavia. .... 69:0 125 147 271 3819. 992547) 44 2 S207) ||| 224572 a 
Greece: 2... 2 ae 7.1 148 6 120 aes) SE | SOE TPE || TRS) laa 2 
Mickey es. . ee pA) DAMS C2a 350 LO;8 7 33891°62:9 estes a5 lec 7al 


(1) year(s) of comparison 1936/1937 () year(s) of comparison 1934/1935 


June 1957 
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TABLE 5. 
Density Freight Number 
of Passenger traffic of 
system, Transport km T.-km receipts employees 
km of distance per per t. Operating per 
Country line in km seat capacity 1954 37/38 coefficient 100 000 
per perinhabitant] (thousands) | (thousands) trains-km 
1 000 (Passenger 
km2 traffic 53/54 37/38 
(1954) 1954 37/38 | 1954 37/38 | 1954 37/38 = 100) oe On 1954 37/38 
Switzerland 70.5°(° 1249678 1926.2) 12.9 et OcOm|) 126RR 19 TOY TAG 54.7 60.0 
Western Germany. 124.4 728 683 | 26.0 12.9 WAS (ous) |p D8) BNE PMO PA 7/ SILO OLD 
Austria 71.4 Was S435) 25e0e 87.6 9D) -67 || 3609232, | 126.1) 99:051911222) 108:6 
France 74.8 614 635 | 19.9 13.9 SONS Se LOO AS elO7.2) LlaOn LOSS ei set 
Italy 55.0 457-260 | 34.7 21.5 5.2 4.4 90 163 | 124.7 83.0 2 WO 
Spain . 26.0 217 W197 193473" 106 SSO e230 eS 14a L132 60! 8 | e147 A238 
Portugal . ; 38.7 166 100 | 23.0 14.7 4.55.0} 131 142°] 113.2 93.9 7] 141.9 159.4 
Great Britain 126.4 667 703 | 13.6 13.3 2 Alene e235) 17 94.0 83.6 96.8 87.8 
Belgium . 161.2 S73. 750) 2127 1:3..6 3.5 3.2 || 192 199} 100.1 106.8 | 10329 85.3 
Netherlands . 98.4 667 1351) | 7A, 19:2 6.6 6.3 Hse 4 97.4 88.8 47.4 56.9 
Denmark 60.6 682 395 | 26.8 14.1 4.6 3.2 78 65 | 114.0 100.4 Wiles Ales} 
_ Norway . 13.5 470 241 | 23.1 12.3 6.6 5.4 | 134 124 | 123.5 111.0 89.4 90.5 
Sweden . 34.3 806 357 | 24.0 21.8 Spsientsy? {| AGO) 99.8 81.8 54.2 54.6 
Finland . 14.4 463 319 | 29.0 21.3 9:3 6.6 | 374 252 98.0 82.0 95.8 94.2 
Jugoslavia . 45.2 382 185 | 34.0 16.9 8.4 4.2 | 409 255 88.5 100.0 | 161.7 146.4 
Greece Lies 76. 56-1°67.0' 2335 322 2.45) 106,129) 1271) 92:4 |) 118°6) 14107 
Turkey 10.0 PAS Obl 6. 10604218) 2585242 67-3), |) LOSs6n 163.4 


increase in the mileage for the partial 
decline, especially in the case of freight 
traffic, of the goods transported under 
the effects of motor competition (for local 
traffic) on the one hand and on the 
other the integration to meet world 
economic conditions. Owing to changes 
in the traffic, passenger mileage was 
slightly reduced in Western Germany, 
Austria, Italy, Portugal, Denmark and 
Jugoslavia; a reduction in the distances 
over which freight was carried was only 
noted in Holland. 

The total transport distance (total pas- 
senger-kilometres) per inhabitant shows, 
except in France and Great Britain, very 
differing railway journey lengths from one 
country to another (Table 5). ‘Today 
Switzerland heads the list, with 1 249 km (’*) 


(‘) The long distances travelled per inha- 
bitant in Switzerland is obviously due in part 
to transit traffic, international tourist traffic 
and the journeys made by foreign travellers. 


whereas the Greeks only travel 76 km. 
The highest percentage of increase is in 
Turkey (more than tripled); the Austri- 
ans, Spaniards, Swedes and Jugoslaves all 
doubled their mileage; in certain coun- 
tries an increase in foreign tourist traffic 
has also to be taken into account. 


The number of seats available which 
has fallen off on the whole, from 9 mil- 
lion to 7.7 million, but of improved 
quality, were on the whole better used by 
passengers, as the increase in the number 
of passenger-kilometres shows, except in 
Great Britain, where it remained station- 
ary. In the same way, the traffic per ton 
of loading capacity increased, the latter 
remaining unchanged at 39 million tons. 
The only decline was in Portugal. ‘The 
number of employees per hundred thous- 
and train-kilometres is a clue to the pro- 
ductivity of transport work. Today Hol- 
land heads the list, followed very closely 
by Sweden and Switzerland. At the other 
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end of the scale there is Jugoslavia, Spain 
and Portugal. Except in Austria, Spain, 
Great Britain, Belgium, Denmark, Finland 
and Jugoslavia, productivity increased, as 
the relative decrease in the number of 
employees shows. 

Except in Italy, Holland and Denmark, 
receipts from freight traffic predominate, 
and in Western Germany, Austria, Spain, 
Great Britain, Finland, Jugoslavia and 
Turkey these represent more than double 
the receipts from passenger traffic. In 
Italy, the position has been reversed since 
1937-1938. According to the operating 
coefficients, seven railway administrations 
alone (Switzerland, Great Britain, Hol- 
land, Sweden, Finland, Jugoslavia and 
Turkey) have succeeded in the average 
for the years 1953 and 1954 in covering 
their operating costs by their receipts. 
The ten others show an operating defi- 
ciency. Before the war, only four had a 
deficit. "The increase in the number of 
undertakings showing a deficit is due in 
general to the considerable increase in 
operating costs to which the tariffs have 
only been adjusted tardily or insuffi- 
ciently, and above all to the loss of traffic 
carried at high rates to other transport 
undertakings. However, in spite of these 
difficulties, the Swiss Federal Railways 
show the most favourable operating coef- 
ficient (after Turkey) of all the railways, 
including those of the United States, 
Canada and Japan. 

The Swiss Federal Railways obtained 
the highest passenger receipts on the 
Continent, and come third (after the Saar 
and Luxemburg) in the case of freight 
receipts per kilometre operated. With a 
figure per head of 10400 Swiss francs 
(1954), they also have the highest labour 
costs in Western Europe. Thanks to 
electrification, the traction current used 
by the C.F.F. (42.5 Swiss centimes per 
locomotive-kilometre) costs the least, 
whereas the Finnish Railways, using steam 
traction, have to spend more than four 
times as much under this heading. On 
the other hand, it must not be forgotten 
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that the output in useful kilometres of 
the organisation of the trains would appear 
capable of improvement. For example, if 
we compare the train mileage and traffic 
for 1954, it is seen that the C.F.F. as 
regards the number of passenger-kilometres 
per train-kilometre, which is 120.8, only 
comes tenth in Western Europe, after 
Turkey, Jugoslavia, Spain, the Saar, Bel- 
gium, France, Italy, Holland and Austria, 
though exceeding the general average for 
the Continent by 7.7 %. Against this, in 
the case of freight traffic, the figure of 
152.3 t-km per train-kilometre is below 
the European average of 30.4 %, and due 
in part to the small loads carried in the 
freight wagons, and only exceeds those of 
Denmark, Spain and Portugal. There is 
undoubtedly great scope for rationalisa- 
tion here, and this is indeed the subject 
of an investigation now being carried out 
which will be based on data concerning 
the structure of the traffic. 


As far as the financial results are con- 
cerned, it is only possible to make relative 
international comparisons, and we _ will 
merely compare the railway traffic receipts 
with the national income (Table 6). This 
significant criterion shows that for all 
the countries of Western Europe there 
is a decrease as far as the railway is con- 
cerned of 12 % in passenger traffic and 
9 % in freight traffic; in the United 
States the decline was respectively 55 % 
and 31 %. ‘There was only an increase 
in the percentage compared with the 
national income in the case of passenger 
traffic in France, Portugal, Norway and 
Sweden, and in the case of freight traffic, 
in Great Britain, Norway, Sweden, Finland 
and ‘Turkey. Denmark remained station- 
ary. The total loss in receipts due to 
insufficient adaptation of the _ tariffs, 
modifications in the traffic structure and 
the loss of lucrative traffic in Western 
Europe can be estimated as 813 million 
Swiss francs (1953) in the case of pas- 
senger traffic, and 1263 million in the 
case of freight traffic; in the United 
States, the loss of receipts amounts to 
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TABLE 6. 


Passenger traffic receipts 
(as a % of the national income) 


Country 


1953 
9 


/o 


Switzerland : 2 
Western Germany (1). 
Austria(1) . eras: 
France 

Italy 

Spain . 

Portugal. . 

Great Britain 
Belgium . . 
Netherlands 
Denmark 

Norway . 

Sweden 

Finland . . 
Jugoslavia . 

Turkey : 
Western Europe 
United States 


Freight traffic receipts 
(as a % of the national income) 


Decline/ 
increase 
millions of 
Swiss francs 


Decline/ 
increase 
millions of 
Swiss francs 


1953 
o/ 
i) 


Index 
(38 = 100) 


35.8 
668.8 
84.5 
303.8 
244.8 
3 
10.4 
228.3 
SBall 
12:3 


34.7 
297.6 
3.0 
256.0 
20.9 

1 262.9 
12 208.0 


(4) Year of comparison 1937 


2 and 12 thousand million Swiss francs 
respectively. These figures are moreover 
minima. 

To conclude, we also give a comparative 
table showing the development of rail- 
way and road motor traffic in certain 
countries (Table 7). 

The development of railway passenger 
traffic exceeded that of the road in Spain, 
Holland, Denmark and Norway; motor 
traffic is higher in Switzerland, Western 
Germany, France, Italy, Great Britain, 
Belgium and Sweden. ‘There is not much 
difference in Austria, France, and Holland, 
which leads one to think that the two 
methods of transport, encouraged by the 
general taste for travel, are mutually 
dependent from the point of view of this 
tendency at least. It is rather different 
in the case of freight traffic. With the 


exception of Spain and Sweden, the lorry 


has developed more considerably than 
railway transport : more than twice as 
much in Western Germany, Italy and 


Belgium. The two figures are about the 
same in Denmark. In Switzerland, the 
development of the road has exceeded 
that of the railway, compared with pre- 
war figures, by 37 % in the case of pas- 
senger traffic and 52 % in the case of 
freight traffic. 


Ill. Résumé. 


Although the railways have lost their 
old position of a monopoly, the develop- 
ment of railway traffic has, in general, 
in no way come to a standstill, much less 
suffered a decline. On the contrary, there 
is a great deal of life in them, as is shown 
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TABLE 7. 


Railway traffic 


1953/1954 


Country 5 
Index 
37/38 
= 100 


Pas.-km 
(thousand 
million) 


214 
133 
222 
100 
198 
267 
101 
121 
223 
200 
221 
262 


Switzerland 
Western Germany 
Austria 

France 

Italy 

SyOm 5 5 Se 
Great Britain 
Belgium 
Netherlands 
Denmark 
Norway... . 
Sweden . . 


AA WAIKWBNAARD 
O(n © CO 6) O)} CO OH a= 


by the increase in the figures for the 
traffic, the train mileage and the traffic, 
as well as the better user of the available 
capacity. Railway traffic, which can form 
the subject of accurate statistics, is thus 
representative of the general economic 
development. In the increased economic 
development of the last few years, pushed 
on by the competition of other methods 
of transport and stimulating these in its 


T.-km 
(thousand 
million) 


25 
42.8 

6.0 
40.8 
1207 


3 


ted 
6.7 
5.8 
323) 
ial 
iz 
8.5 


Number of motor 
vehicles (1953) 


Motor 
vehicles 
1 000 


Index 
37/38 
= 100 


Index 
3 — ao 


Lorries 
1 000 


Index 
37 = 100 


293 
160 
234 
120 
226 


48 
919 
52 

1 254 
305 
95 

1 070 
162 
97 

85 

82 
111 


228 
380 
325 
202 
392) 
186 
203 
208 
190 
207 
256 
191 


150 
114 
171 
135 
111 
203 
140 

94 
112 
200 
169 
233 


211 
10129 
75 

2 020 
613 
106 
2-798 
368 
188 
158 
91 
431 


153 
256 
207 
156 
194 
322) 


5 


P) 


turn, the railways have maintained their 
position brilliantly. Although railway 
traffic perspectives may not appear as 
promising as in the past, it can be stated 
that the railways are able to face the 


future with confidence. However the 
author thinks that today they are being 
called upon to make _ excessive tariff 
sacrifices, though these it is true are 


profitable for the national economy. 


[ 621 .131 (54) ] ae 


Weighbars for measuring flange forces. 


(Extracted from the Annual Report 1955-1956 of the Railway Testing and Research Centre, Ministry of Railways, India.) 


4.1.1. During the year, the following 
features of the weighbar construction 
were improved : 

(i) Elimination of errors in calibration 
due to temperature effects; 


(ii) Use of special magnetic material 
and high sensitivity galvanometers to im- 
prove the overall sensitivity of the weigh- 
bars. 


The weighbar was developed by the 
Research Organization of the Indian Rail- 
ways in the year 1937 for measuring 
flange forces from locomotive wheels. As 
originally built it had duralumin detector 


axle, were getting heated up to about 
55°C, due to the proximity of the firebox. 
This increased temperature of the weigh- 
bar at the time of the actual recording 
greatly differed from the usual ambient 
temperature of 25° C at which the weighbars 
were calibrated. As the internal plugs of 
the weighbars were of duralumin, which has 
a coefficient of expansion of 0.000022 per 
°C as compared to the steel of the outer 
shells which has a coefficient of expansion 
of about 0.000012 per °C, the relative 
position of the magnetic cores and con- 
sequently secondary voltage from _ the 
weighbars varied with changes in temper- 


assemblies housed in steel shells. When ature. Voltage variation observed at dif- 
fitted on a locomotive for measuring ferent temperatures are shown. in_ the 
flange forces, those on the trailing coupled table. 

TABLE 4.1. 


Voltage variation with temperature in case of duralumin detector assembly. 


(i) Primary excitation 32 V; 5000 c.p.s. 
Gi) No. of turns : 


Primary — 150; Secondary — 175 and 125. 


Secondary voltage in volts at 


Temperature 


Change in secondary voltaye 


°C 
No load 


Percentage error at 50 °C with respect to the calibration done at 25 °C 


for a load of 10 tons 
10 tons 


4.6 — 4.3 


— x 100 (53) A 


4.6 


S3DUOs FONV TS ONIUNSVAW Yos LINDBID YOLIILIG ~ odes wows maans 
LINDUID YOLDILIG -F MIGWASSV UVGHOIM 4g retin del Cam j 
730 AVMVHLVH OLVNIWIYDSIG 


YALBWON VAT’ 


‘@1 ZZ = 5 W AVBHDIIM 
'@1¢-0F = D@ AVEHDIM 
“~LHSISM 


TVNSIS 
YVSHSIaM 


~ 000S -A 91 NOILWLIDX3 Aq Hues 
SISVIYONI Vd N3IMLAG LVHL ONY 
S39NG3a Gd Pd N3IIMLI dVD SAVO? SAISSAUdWOD Y3Z0NN OlLVa 1.05 
(@31v34L 1V3H) 1¥L3W OldVa =34y0D 
SNUNL OOF = AS 
SNUNL OOZ = hq 


Has: 


IGWSSSV UVEHSISM T1ISHS 1331S DJILINALSNY 


id 


CHIONST 39NV5) ZL 
RIM Saeaaty UE NEG MURS SY f WSL RRS | MRA 


easy 


SSLLENZISAY 
N yA sraea 4 


ROBES GAL AS/.C MEME RSERBSBaLgy 
Y 


STIW BI d¥D 
g7_ 
“eG | = IW g 
2-2 = 59a T13HS JO HIDNAT i: 


“ 


NS 


‘Tp 3 


“JUNE 1957 


The design of the weighbar was such 
that application of the compressive loads 
due to the flange forces would reduce the 
air gap between B & P and increase it 
between A & P (fig. 4.1). Reference to 
performance characteristics of weighbars 
(fig. 4.2) shows that the induced voltage 
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the effect of nullifying the signal from 
the weighbars. To overcome this defect, 
the weighbars fitted on trailing coupled 
axles were cooled externally so that the 
secondary voltage from a pair of weigh- 
bars was maintained well above 6 V. 

In subsequent designs, to reduce errors 


Weighbar showing the detectors and the electro-magnetic pick-up for measuring flange forces 
exerted by locomotives. 


of the secondary windings which are con- 
nected in subtractive polarity would tend 
with 
The combined 
effect of both temperature and compres- 
sive load results in shifting the relative 
position of the primary windings with 


to reduce with load, as well as 


increase in temperature. 


respect to two outer secondaries beyond 
the working range. It could be seen from 
the graph in figure 4.2 that compressive 
loads beyond the working range reverse 
the polarity of the voltage of the second- 
ary of the weighbar. This reversal had 


due to temperature variation, — brass 
detector plugs which had a coefficient of 
expansion of 0.000018 per °C were used 
instead of duralumin. The table 4.2 here- 
after gives the calibration figures obtained 
with the brass detector housings. 
Reduction of no-load voltage from the 
secondaries with increase in temperature 
necessitated frequent balancing of the 
bridge circuits and error was still as much 
as 2.7 %. In order to eliminate all these 
defects, it was considered that weighbar 
shell and detector plugs should be 


Fig. 4.2. 


MILD STEEL SHELL _AN 
BRASS DETECTOR PLUG 


2) <a VOLTAGE REVERSAL OCCURS BEYOND 
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IN SUBTRACTIVE 4 20.¥ AT 515°C 
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10) 
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TABLE 4.2. 


Voltage variation with temperature in the case of brass detector assembly. 


(1) Primary excitation 32 V; 5000 c.p.s. 


(2) Number of turns : Primary — 150; Secondary 175 and 125. 


Secondary voltage in volts at 


Temperature 


Change in voltage 


°C 


No load 


Percentage error at 50°C with respect to the calibration at 25°C 


manufactured from the same material. A 
non-magnetic material possessing the 
mechanical properties similar to steel was 
required. 

High tensile austenitic alloy steel with 
the following properties was imported and 
the shell and detector assemblies were 
built from it. 

(i) Composition of steel used : 
Carbon 0.12 %; 
Silicon 0.6 %; 
Manganese 0.8 °%; 
Chromium 18 %; 
Nickel 8:59; 
Titanium 0.6 %; 

(ii) Permeability 1.010 to 1.014; 

(iii) Brinell hardness 150 to 160; 

(iv) Ultimate tensile strength 36 t.s.i. 

The calibration of the weighbars manu- 
factured out of austenitic steel is given 
in the table 4.3 for different temperatures. 

Use of austenitic steel has reduced error 
in calibration due to temperature effect 
from 6.5 % to 1.7 %. To eliminate the 


6 


for a load of 10 tons 


10 tons 


4.5 — 4.38 
x 100 = 2.7 %. 
4.5 


reversal of the secondary voltage, the 
initial setting of the primary core with 
respect to the secondaries was adjusted 
such that there was an increase of voltage 
on application of the compressive loads. 

A series of laboratory experiments were 
conducted to improve the overall sensit- 
ivity of the weighbar and its associated 
equipment by : 

(i) Increase of the secondary turns; 

(ii) Reduction in the air gaps A-P 
&_B-P; 

(iii) Use of high permeability magnetic 
material; 

(iv) Manufacture of detector housing 
from non-magnetic material; 

(v) Use of high  sentivity galvano- 
meters with high natural frequencies. 

With regard to increase of turns, the 
maximum turns that could be accommod- 
ated in the space available was 200 on 
the primary and 300 on each of the second- 
aries. ‘The primary turns were increased 
from 150 to 200 to reduce the load on the 
oscillator. As originally designed, the 
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TABLE 4.3. 
Voltage variation with temperature in the case of austenitic steel detector assembly. 


(1) Primary excitation 16 V; 5 000 c.p.s. 
(2) Number of turns : Primary — 200; Secondary — 300 and 300. 


Secondary voltage in volts at 


Temperature Change in voltage 
XE for a load of 10 tons 
No load 10 tons 
15 0.88 3.23 235 
25 1.06 3.42 2.36 
35 1.24 3.62 2.38 
45 1.39 3.79 2.40 
50 1255 3.95 2.40 
2.40 — 2.36 
Percentage error at 50°C with respect to the calibration at 25 °C —————— x 100 = 1.7 %. 
2.36 
TABLE 4.4. 


Variation in primary current and secondary voltage with different materials for the transformer core 
and detector assemblies. 


Change in secondary Maximum 
Type Material volts for a 5 mil primary 
of transformer for change between current 
stampings detector assembly primary and at 16 V 
secondary cores 5 000 c.p.s. 


(1) Rho-metal (non-heat-treated) Austenitic Steel 


(2) Do Brass 


(3) Rho-metal (heat-treated) Austenitic Steel 


(4) Do Brass 

(5) Radio metal (non-heat-treated)| Austenitic Steel 
(6) Do Brass 

(7) Radio metal (heat-treated) Austenitic 


(8) Do Brass 


ae ec <a 


-——. Si 
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primary was taking 128 mA at 32 V and 
71.3 mA at 16 V. With the increase in the 
number of turns and reduced air gap, 
the current drawn dropped to 36 mA at 
16 V excitation. 

In regard to the reduction of the air 
gap, all that could be done was to reduce 
it from 20 mils to 18 mils. 


Table 4.4, given above, shows the 
changes in secondary voltage for various 
materials for the transformer and _ the 
detector assembly. With brass in the 
detector elements, a _ higher — sensitivity 


could be obtained but the use of brass 
had to be abandoned due to the high 
degree of error on account of temperature 
variation. Radio metal (heat treated) for 
the transformer stamping and austenitic 


(1) Material used for : 


(a) Shell Mild Steel 
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Old weighbar 
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steel for the detector assemblies are now 
being used. 

The galvanometers that were used origin- 
ally had an undamped natural frequency 
of 200 cycles with a deflectional sensitivity 
of 20 mm/mA/m. High sensitivity galvano- 
meters which have an undamped natural 
frequency of 750 c.p.s. and a deflection 
sensitivity of 125 mm/mA/m have been 
obtained. In view of the increased sensit- 
ivity of the galvanometers no amplifiers 
are used in the present design and the 
weighbar signal is fed directly into the 
galvanometer after being rectified by 


copper-oxide rectifiers. 

A comparative statement showing the 
alterations made in the design of the new 
weighbar is as follows : 


New weighbar 


Austenitic Steel 


(b) Detector housing 
(c) Telemeter cores 


(2) No. of turns. Primary 


Do. Secondary 


(3) Excitation Primary 
(4) Primary current 


(5) No load setting of secondary 
voltage 


(6) Change in volts per 10 ton 
load 


(7) Overall deflection of galvano- 
meter with zero attenuation 


(8) Ancillary equipment reqd. for 
measuring flange forces 


Duralumin and later brass 
Rho-metal (heat-treated) 


150 


175 
125 


32, V;, 3000 cps. 
128 mA 


5.0 V (volts reducing with 
compressive load) 


45 V 


PP a4 001 


(1) 15 W oscillator amplifier 


(2) Detector and amplifier 
circuits using Duo diode- 
triode valves 
(3) Filter circuit ; 
(4c ipeee, 2, I,” Batteries 


Austenitic Steel 
Radio metal (heat-treated) 


200 


300 
300 


16 V, 5000 c.p.s. 
36 mA 


1.2 V (volts increasing with 
compressive load) 


2.4 V 


4 cm 


(1) 8 W oscillator amplifier 


(2) Copper oxide rectifiers 


only 


(3) Filter circuit 
(4) H.T. & L.T. Batteries 
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British Railways prototype coaches. 


Manufacturers given the opportunity to use individual designs. 


(The Railway Gazette, February 8, 1957.) 


class 


British 


Railways first prototype coach 


built by the Metropolitan-Cammell Carriage 


& Wagon Co. Ltd. 


During the period of seven years ending 
in December, 1962, British Railways expect 
to put into service under the modernisa- 
tion plan about 20000 coaching vehicles 
of all kinds. ‘These will replace about 
25000 existing vehicles, including the 
whole of the remaining 14000 wooden- 
bodied coaches. ‘The 20000 new vehicles 
will include about 7700 main-line coaches 
fitted with end-gangways, and suitable for 
haulage by steam, Diesel, or electric loco- 
motives. 

In evolving this big fleet of new main 
line coaches, British Railways in collabora- 


tion with manufacturers are seeking to 
obtain public reaction to such develop- 
ments as improved heat- and _ sound- 
insulation; revolving and reclining seats; 
heating in corridors; roomier compart- 
ments; and a wide range of new designs 
of luggage racks, lighting fixtures and other 
equipment. With the object of trying out 
these various features, the British Trans- 
port Commision authorised a programme 
of 14 prototype main-line passenger coaches, 
eight to be built by contractors and six 
in British Railways workshops; the stock 
will go into service during 1957. 
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JEZXGLASS 86 SEATS 


2ND CLASS 56 SEATS OR 42 RESERVED 


Elevation of first class coach, and plan of first and second class coach, showing the respective layouts. 
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Interior design. 


In the interior design and decor of 
these prototype vehicles, the contractors 
have been given a free hand to use their 
own ideas, or to utilise the services of 
independent design consultants, within the 
physical limits of the standard British 
Railways all-steel frame and body. The 
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of public reaction and practical experience 
under service conditions. 

The first prototype main-line coaches 
have been completed and consist of one 
corridor first, and one corridor second 
built by the Metropolitan-Cammell Car- 
riage & Wagon Co. Ltd.; the prototype 
restaurant cars were placed in service in 
July last year. 


Interior of first class compartment, showing layout and seating. 


vehicles now nearing completion at Don- 
caster. however, will have interior layout, 
design and equipment based on a special 
study of future design by a panel of B.T.C. 
and British Railways experts, with detailed 
decor commissioned from a design group. 
These vehicles, one of which will include 
revolving and _ reclining seats, anti-sun 
glass windows, and other features, repres- 
ent a range of developments from which 
final selection will be made on the basis 


Basic standard dimensions. 


Although the  Metropolitan-Cammell 
Carriage & Wagon Co. Ltd. were given 
a free hand on producing a design of 
modern conception, and _ decor, _ basic 
dimensions were to be to British Railways 
standard, to include bogies, underframes, 
and body shell, with a maximum width 
of 9 ft. They were also to be designed 
to withstand an end loading of 200 t. 


. 
4 
A 
“4 
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Instructions to proceed with the work were 
received by the builders on December 22, 
1955, with delivery within 12 months. 

The total number of passengers to be 
carried was not laid down but Metropoli- 
tan-Cammell would have, within the above 
stipulations, a free hand to put forward 
their own ideas for seating, lighting, heat- 
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increased space in each compartment and 
more leg room for each passenger. Both 
shells have been sprayed with Limpet 
asbestos to deaden noise and_ increase 
insulation properties. Double — glazed 
window units have also been incorporated 
with the same object in view, at the same 
time helping to avoid condensation. 


Ladies powder room, first class coach. 


ing and general interior finish and decora- 
tion. A number of new ideas have been 
incorporated all of which are designed to 
increase the comfort of the passenger. 
For instance, there are six compartments 
instead of seven in the first class coach, 
and seven instead of eight compartments 
in the second class coach, thus giving 


The interior finish is of plastic through- 
out which will give maximum wear with 
the minimum amount of maintenance. 
This type of finish will ensure cleanliness, 
and mouldings have been kept to the 
minimum. In the first class coach a 
special heating arrangement has been 
fitted to provide a blanket of warm air 
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between the cold surface of the window 
and the passenger. This arrangement also 
acts as a demister. In both coaches, how- 
ever, there is heating along the corridor, 
broken only at the central doorway. In 
the first class coach, individual highback 
armchair seats have been provided with 
a new type of upholstery. Each seat also 
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passenger seat in both the first and second 


class coaches, with contemporary style 
shades, and a more efficient lighting 
system has been provided throughout, 


together with a greater power of light. 
The luggage racks are of tubular design, 
and decorative panels in plastic appear 
above the seats on either side, these being 


| 
} 


First class corridor, showing plastic panelling. 


has a Terylene head cover. The seats in 
the second class coach are of all-aluminium 
construction to give maximum _ strength 
with minimum weight. ‘They are fitted 
with hinged arm rests and a modern type 
of upholstery, the seat covers being desig- 
ned for easy removal for cleaning purposes. 

One reading lamp is provided for each 


incorporated in the Formica veneers. In 
the first class coach two individual collap- 
sible and plastic-topped tables per compart- 
ment are provided at the windows for 
drinks, and so on, whereas in the second 
class coach a wider fixed shelf than normal 
has been provided for this purpose. 
‘There are separate lavatories for ladies 


special powder room 
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and gentlemen and. the provision of a 
for ladies is an 
entirely new feature. Decorative panels 
in plastic appear here as well as in the 
compartments. There is also increased 
ventilation in the lavatories ,with special 


Sprayed Limpet asbestos . 

Window & ventilator units . 

Double glazing 

Side door droplights 

Interior plastic panelling . 

Mural designs and colour scheme 
First class seating ee 
First class seating and curtain material 
Second class seating material . 

Seat interior cushions . 

Electric light fittings 

Toilet fittings . 

Floor coverings 

First class carpets 

Parcel racks Picea 

Aluminium anodise finish 


The tare weights of the first and second class coaches is 35 t 12 


34 t 5 cwt. 2 qr. respectively. 
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extractor fans. ‘There is a higher ceiling 
than usual. Another feature is the instal- 
lation of an electric indicator system at the 
end of the corridor to indicate when 
the lavatories are engaged. ‘The following 
is a list of sub-contractors who supplied 
materials for the new stock. 


J. W. Roberts Limited. 

Hallan, Sleigh & Cheston Limited. 
Pilkington Bros. Limited. 

Becket, Laycock & Watkinson Limited. 
Thomas De la Rue & Co. Limited. 
Courtney Jaques. 

Pel Limited. 

Edinburgh Weavers. 

British Replin Limited. 

Dunlop Rubber Co. Limited. 

A.E.J. Lamp & Lighting Co. Limited. 
Twyford Limited. 

Linoleum Manufacturing Co. Limited. 
T. F. Firth & Sons Limited. 
Birmingham Guild Limited. 

Anotints Limited. 


cwt. 1 qr. and 
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Improved rail pile. 


Three unserviceable rails welded bottom to bottom. 


(The Railway Gazette, February 15, 1957.) 


The present short and costly supply 
of new steel is proving an_ increasing 
incentive to use second-hand steel of good 
quality for many purposes whenever 
possible. Track-worn rails are available 
in comparatively large quantities, but 
more often than not are used where steel 
of such good quality is not essential. 
However, their high-strength can be made 
use of effectively for fabricating such 
articles as steel piles. 


Some 20 or more years ago the engin- 
eers of the Southern Pacific Railroad 
designed a type of pile in which three 
rails were welded together head to head 
along their lengths, the webs radiating 
at angles of 120° from one another. 
It proved quite satisfactory, but there 
was some difficulty in the welding and, 
as other suitable sections of new _ steel 
were then comparatively plentiful and 
cheap, this pile did not become gener- 
ally popular. 


In present stringent — circumstances, 
therefore, it is not surprising that a 
somewhat similar but improved design 


of rail pile has been evolved by a firm 


in the U.S.A. Known as the Foster 
Rail Pile, it has advantages over its 
Southern Pacific predecessor, especially 


in respect of the welding. In it the 
bottoms and not the heads of the three 
rails are welded together. The webs and 
heads project outwards at 120°, providing 
a symmetrical section modulus round any 
axis with a heavy concentration of steel 
in the rail-heads or flanges; the triangular- 


arranged bottoms can easily be welded. 
Fabricated in such high-strength steel this 
section provides a pile that is extremely 
rigid and exhibits a notable resistance to 
distortion. 


Severe tests. 


This was recently demonstrated to a 


gathering of engineers, contractors and 
Government officials when three 80-ft. 
piles fabricated from three different 


sections of rail were driven to refusal 
in bed-rock by a_ single-acting steam 
hammer rated at 30000 ft.-Ib. per blow. 
In fact, they were driven to a final 
penetration of at least 60 blows per in., 
yet none showed any distortion nor were 
the heads even marked by the hammer, 
it is stated. The pile with the lightest 
section was fabricated with 60-lb. rails 
rolled in 1882, and on withdrawal was 
found to be undamaged in any way. 


Another severe test with piles composed 
of 60, 80, and 90-lb. rails consisted of the 
battering of each 200 times with a 
17 500-ft.-Ib. blow, their bases resting on a 
rigid 5-in. anvil plate; there was no visible 
effect on any of them reported. 

Their success is said to be partly 
accounted for by improved welding 
techniques, the bottoms of the rails being 
welded with series of 4-in. long welds 
spaced at 16-in. centres and a continuous 
12-in. weld at each end. For longer piles 
additional rail. lengths can be added as 
required by butt-welding in the field. 


a 
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NEW BOOKS AND PUBLICATIONS. 
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BARRIGER (John Walker). — Super-Railroads for a dynamic American economy. — One 


volume (77/8 x 101/4 in.) of 92 pages with numerous tables. — 1956, New York, 
Simmons-Boardman Publishing Corporation, 30 Church Street. (Price : $ 2.—). 


Intended to arouse the railway world 
as well as the great American public and 
lead them to reflect upon the indispens- 
able modernisation of the railways, the 
recent book « Super-Railroads » by John 
W. BarricGer, Chairman of the « Pitts- 
burgh & Lake Erie R. R. », has managed 
to set out in incisive terms a problem 
which in the United States as in other 
countries becomes more and more grave 
every day, so that partial solutions will 
no longer suffice : namely the adaptation 
of the railway to the requirements and 
situation obtaining in the modern world. 

The great decline in receipts in the 
United States in 1954 — $1 107000000 
for the period from the Ist January 1954 
to the 30th September 1954 — led the 
author to investigate the immediate 
causes, and after carrying his anlysis still 
further, to formulate those remedies which 
should enable the railways if not to 
benefit to the same extent as the general 
economic activity, at least stop the decline 
in their general relative importance in 
the field of transport. The transfer of 
traffic to other forms of transport has 
been, in fact, both in its total extent and 
proportionately, greater than the total 
national increased demand for transport. 

It is a mistake to think, for example, 
that if a given volume of traffic sufficed 
for an undertaking to live some years ago, 
the same volume would now be sufficient 
to allow it to survive, owing to the 
increased wages and cost of materials. 

But what is more serious, says the 
author, is that the public seeing the 
relative decline of the railway and having 
at the same time a strong inclination to 


consider it outmoded, has absolutely no 
idea of what it is losing by not having 
the use at the present time of the much 
more efficient tool the railway would 
haye been had if its economic and financial 
position allowed it to develop to the 
extent now made possible by technical 
knowledge. 

Making a _ distinction between large 
scale transporters (those who carry a 
large volume with each unit of transport : 
train, boat) and transporters using smaller 
units (lorries), the author shows by 
numerous examples how the costs in the 
former case (on the average 2 cents per 
ton-mile) are only a fraction of the latter 
(about one tenth), but also how the 
former are much more vulnerable to very 
slight reductions in the traffic. If in spite 
of this the progress made by road trans- 
port is obvious, this is due, he says, to 
the railway stock which is no longer in 
line with requirements, as well as to the 
technical shortcomings and limitations of 
the terminal installations at the present 
time which result in extremely unfortun- 
ate delays in delivery. In the long run, 
the very existence of the railway is at 
stake in districts where there is a_ well 
developed road network unless steps are 
taken to improve matters, 

In the United States, the large scale 
introduction of Diesel traction has cer- 
tainly made it possible to improve matters 
during the last ten years, and to slow 
down the decline owing to the perform- 
ances obtained (increased output and 
availability, high average speeds, much 
heavier trains — up to 17000 t — though 
fewer, reduction of the train staff to one 
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fifth or less, increased output of the 
lines which can often be reduced to single 
track, additional time for mechanised 
permanent way maintenance work, less 
stress on bridges, etc.). 

But, thinks the author, in the present 
age of «superhighways» < supermarkets » 
and other « supers », the railway must 
become a « super-railroad », if it is to 
serve its epoch. Far from remaining 
content with a layout that has remained 
practically unchanged since 1914, new 
lines must be made or existing lines 
rectified, in order to allow the express 
train to run at an average speed of 
100 miles an hour (the top speed being 
only a little higher than this figure). 
Gradients must be limited to 0.5 % and 
the radii of curves must not be less than 
1750 m. Because its straight and level 
lines are the railways trump _ cards. 
Present day equipment makes it possible 
to construct the necessary embankments 
and tunnels without undue cost. (The 
author considers that about seven and a 
half thousand million dollars would have 
to be invested under this heading in the 
United States in order to have about 
60000 km (37 300 miles) of lines answer- 
ing to this standard). ‘The signalling and 
telecommunication installations must  fol- 
low the same pattern, centralised traffic 
control, cab signals and automatic brak- 
ing of the trains being essential. 

The marshalling yards recently equipped 
for automation have shown the path to be 
followed. The great majority of marshal- 
ling yards should be dealt with in the 
same way, thus saving the annual loss of 
millions of wagon-hours, in fact of wagon- 
days in the terminal marshalling yards 
and installations. The stations also need 
redesigning so that there will be fewer 
switches and secondary lines, thus allow- 
ing of a much greater output. At least 
five thousand million dollars will be 
required for this. 

At the present time, far more money is 
spent on maintaining and repairing the 
rolling stock than in running the trains. 
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The author suggests that standardisation 
should be carried much further for all 
the stock and the shops should be com- 
pletely modernised. At the same time, 
stock more than twenty years old should 
be cut down to a very small percentage 
of the total. 

The author is of the opinion that the 
progress of the railways will continue, as_ 
in the past, to be directly linked up with 
the progress of its traction units. Although 
the Diesel has already made it possible to 
carry out sensational modernisation dur- 
ing the last ten years, the « super-rail- 
roads » of the future will demand much 
more. ‘There is no doubt that before 
1965, 20000000 HP of Diesel locomotives 
must be built. But the author makes a 
detailed analysis of electric traction: the 
cost of the kilowatt-hour produced on 
Diesel locomitves is 3.5 to 11 cents (aver- 
age: about 4 cents), whereas the cost of 
the kilowatt-hour bought from the power 
stations varies between 0.6 and 1 cent 
with much greater flexibility. Barriers of 
an economic nature (high cost of the 
lines and catenary) must and consequently 
can be overcome, especially as operating 
and traffic are much easier with electric 
traction. 


The development of the installed power 
in the electric power stations will however 
remain low as a capacity of 750000 HP 
will meet the needs of the some 3 mil- 
lion 500000 HP installed on the present 
electric locomotives and rakes. The author 
therefore thinks that between 10000 and 
22500 miles of the « super-railroads » 
will be electrified (as compared with the 
2000 miles now electrified). 

Going on to the wagons, the worst of 
which in a rake limits the speed of the 
train in which it is running, the author 
thinks it will be necessary to improve 
them to allow of speeds of 70 miles an 
hour. Taking into account the increase 
both of the turn round and the traffic, 
a stock of some 1500000 wagons would 
suffice in the United States compared 
with the present 2000000. Wagons which 
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could run at 80 miles an hour, and strong 
enough to be included in 15000 t, trains, 
could be built in series and would only 
cost five thousand dollars apiece. A sum 
of five thousand million dollars would be 
needed for the first purchases (up to 
1965). 

Finally, the quality of the service of 
the « super-railroads » would make it 
possible in most cases to delivery goods 
the following day over distances of the 
order of 800 km (500 miles), passengers 
would be carried more comfortably and 
quicker (12 h from New York to Chicago 
instead of 161%), so that the enormous 
capital investment would be an extremely 
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attractive one — the author details a plan 
based on twenty thousand million dol- 
lars. (The present review obviously can- 
not go into details about the carefully 
selected figures, which can be found in 
the book). 

As can be seen, Mr. J W. Barricer’s 
book, if it is a cry of alarm, is also a 
definite proposition for the modernisation 
and renewal of the railway. He analyses 
the various aspects of the problem and 
makes many suggestions. Perhaps the 
point that has not been gone into so 
thoroughly is that of the terminal instal- 
lations. 

P. SCH. 


LOCHNER (N.) and WILTS (J.). — Wachstum und Wettbewerb im Nordatlantischen Per- 
sonenyerkehr. — (Progress and competition in North Atlantic passenger traffic). — Researches 
of the Institute of Transport of Munster University. Volume II. — One volume (6 1/4 x 9 1/2 
in.) of 180 pages with numerous graphs and tables: — 1956, Gottingen, Vandenhoeck & 


Ruprecht (Price : 26 DM) 


The object of this volume is to study 
the development of passenger transport 
across the North Atlantic and competition 
between the airways and maritime lines. 

It consists of two books. One, by 
Norbert Locuyer, deals more particularly 
with air transport; the other, written by 
Jelke Wuzts, is devoted to the economic 
problems confronting the maritime com- 
panies. 

In the first book, the author examines 
the circumstances in which air transport 
across the North Atlantic has developed. 
The capital invested, the cost factors, the 
evolution of laws covering air travel, the 
influence of the available traffic and that 
carried, and the incidence of special rates 
are amongst the questions discussed on 
the bases of material collected from reli- 
able sources. 

The first part of the second book deals 
with the competition between aviation 
and the sea routes. The author goes into 


details about the considerations which 
influence a passenger’s choice of one or 
the other. 

The second part gives an analysis of 
the cost of maritime transport and 
stresses the effects of variations in_ the 
traffic obtained. 

In the third part, the author examines 
the economic possibilities of fast trans- 
atlantic services, based on data concern- 
ing speeds, powers and _ constructional 
costs, and discusses the question of the 
most economical types of ships in view 
of air competition. 

This work is of the greatest interest, 
on the one hand because of the points of 
view put forward, and on the other by 
the quantity of information of an 
economic nature that has been collected 


together. This information, at least the 
main points, are shown in_ instructive 
diagrams appended to the text. 

BM: 
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JUNE 1957 


EMERSON (R.B.), C.LE., O.B.E., M. Inst. T., General Manager, Nigerian Government 
Railway, Nigeria. — Annual Report on the Government Railway for the financial year 1954- 
1955. — One volume (8 1/4. x 13 3/8 in.) of 92 pages with tables, graphs, illustrations 


and maps. 


The Nigerian Railway operates 1 903 mi- 
les of line, of which 1770 miles are 3 ft. 
6 in. gauge and 133 miles 2 ft. 6 in. gauge. 
The railway serves two ports on the 
Atlantic. 

Steam locomotives are used for traction, 


but Diesel-electric | locomotives —_ were 
introduced during the year, and _ have 
been favourably received on a_ section 


where there is a water shortage. 

Owing to the new organisation which 
has placed the railway under the authority 
of a group known as the Nigerian Rail- 
way Corporation since the Ist October 1955, 
this financial year is the last one for the 
old State Railway undertaking. 

The report notes with satifaction that 
during it last complete year, the State 
Railway carried a greater amount of traf- 
fic, earned larger receipts and obtained a 
better net output that during any previous 
year. These results are due to the freight 
traffic, particularly the export traffic, 


[ 313 : 656 (4) ] 


although imports also have been encour- 
aged by the development of the country. 
Internal traffic is constantly increasing. 


The initial chapter recording these 
essential factors also describes the other 
outstanding features of the year. ‘The 
prosperity of the country has justified 
the preparation of a five year plan cover- 
ing rolling stock and extensions to the 
lines. 


In the following chapters the report 
gives details about the services and trans- 
port, the stock, the permanent way and 
fixed installations, the stores and the staff. 


Numerous statistical tables show the 
material position and functioning of the 
undertaking. It can be seen from one 
diagram that for many years the receipts 
and costs have continuously increased, 
with an operating coefficient consider- 
ably below the unit. 

BooM: 


Annual Bulletin of European transport statistics 1955. — Published by the European Economic 


Commission, 


Transport Division of the United Nations, 


Geneva. — One volume 


(8 1/4 x 11 in.) of 102 pages, with graphs and maps. — 1956, Genéve, Office Européen 
des Nations Unies, Palais des Nations. (Price : 5 Swiss francs). 


These statistics relate to European over- 
land transport, by rail, road and water- 
ways. 

There are four chapters giving the data 
collected respectively for: the traffic, the 
systems, the rolling stock, the use of both 
fixed and mobile equipment. 

The volume consists of the text on the 
one hand and general tables in addition 


to the text, as well as tables and graphs 
inserted in the text. 

In the light of the figures collected, 
chapter I studies the structure and evolu- 
tion of traffic for the three categories of 
transport. Comparisons are made between 
different countries both as regards pas- 
senger traffic and freight traffic. 

Chapter II gives the comparative situa- 


of | e7 pment of the idaferent 
ndertakir s interesting to see that 

many countries new railway lines have 
uilt and other lines have been 
rted to” double track. 


rification has made appreciable 
s and vast electrification pro- 
grammes are being studied. 

Chapter III confirms that steam  trac- 
is on the wane, though some new 
steam locomotives have been bought in 
several countries. In the case of passenger 
transport, railcars and rail motor coaches 
_continue to gain ground. 


a. 


ie 


On the roads, there is an increase above 


all in the number of private cars. — 

In chapter IV, the statistics for the 
railways show a better user of the traction 
units and rolling stock. Nearly every- 
where the traffic per kilometre of line 
has greatly increased. 


In the case of the roads, figures con- — 


cerning user are very few. In the case of 
the waterways, although the user is not 
very intensive, there is very great activity 
on certain specially favoured routes. 
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‘ I. — BOOKS. 

q 1956 621.332 
. In French. HEIDE (E.). 

Der Fahrleitungsbau. Handbuch fiir Bau und Unter- 
_ 1956 Gooey Ee ; 

3ENSIMON (R.). Bielefeld, Erich Schmidt Verlag. 230 Seiten, DIN A 5, 


Les aciers alliés. 


' Paris, Eyrolles, éditeur. Un volume (21 x 27 cm) 
de 144 pages, avec 55 figures. (Prix : 1 150 fr. fr.) 
a 

1956 697 


HAINES (J. E.). 
La régulation automatique en chauffage et condition- 
nement d’air. Traduit de l’anglais par J. GENEVAY. 
Paris, Eyrolles, éditeur. Un volume relié (16 = 25 cm) 
de 388 pages, avec 291 figures. (Prix : 3 700 fr. fr.) 


1956 62 (01 
_ Journées internationales de microscopie électronique 
appliquée a Vindustrie (2 au 5 mai 1956) organisées 
par |A.I.Lg., avec la collaboration technique du 
C.N.R.M., Liége. N° 10, octobre 1956 de la Revue 
Universelle des Mines. 
_ Liege, Revue Universelle des Mines, 22, rue Forgeur. 
Un volume (20,5 x 29,5 cm) de 180 pages, abondam- 
ment illustré. (Prix : 250 fr. belges.) 


1956 691 
LUMINET (P.). 

Cours de béton armé. Revu et complété par J. MONDIN. 

Paris, Dunod, éditeur. Un volume (16 x 25 cm) 


‘de XII-296 pages, avec 170 figures. (Prix : broché, 
1960 fr. fr.) 
In German. 
1956 624 


BALDAUF (H.). 
- Hochgradig statisch unbestimmte Tragwerke. 

Leipzig, S. Hirzel-Verlag. 215 Seiten (15,5 = 23 cm) 
mit 165 Abbildungen. (Preis : gebunden, DM 17.30.) 


1956 691 

Beton-Kalender 1956. 

Berlin-Wilmersdorf, Verlag von Wilhelm Ernst & 
Sohn, Hohenzollerndamm 169. 2 Bande (10 x 15 cm) 
yon 832 und 426 Seiten, mit 1 356 Abbildungen und 
zahlreiche Tafeln. (Preis : DM 16.—.) 


mit 135 Abbildungen. (Preis : Ganzleinen, DM 24.—.) 


1956 656 .236 
POHL (H.). 

Preisvorschriften fiir Schiene, Strasse und Spedition. 
Amtliche Texte mit Erlaéuterungen. 

Hamburg, Heft 9 der Verkehrswirtschaftlichen Schrif- 
tenreihe der Deutschen Verkehrszeitung. 464 Seiten. 
(Preis : DM 13.80.) 


In English. 


1955 385 (061 .4 & 621 .33 (73) 

Association of American Railroads. — _ Electrical 
Section of the Engineering and Mechanical Divisions. 
Minutes of the third annual meeting, Montreal, Quebec 
(Canada), June 21, 22, 23. 

One volume of 166 pages. 

Chicago 5 : Published by the A.A.R., 59 East Van 
Buren Street. (No price stated.) 


1955 385 (061 .4 & 621 .33 (73) 

Association of American Railroads. — _ Electrical 
Section of the Engineering and Mechanical Divisions. 
Aavance reports of the third annual meeting, Montreal 
Quebec (Canada), June 21, 22, 23. 

One volume of 443 pages, illustrated. 

Chicago 5 (U.S.A.) : Published by the A.A.R., 
59 East Van Buren Street. (No price stated.) 


1956 691 
COWAN (H.J.). 

The theory of prestressed concrete design; statically 
determinate structures. 

London : Macmillan and Co., Ltd., St Martin’s 
Street, London, W.C. 2. One volume. (Price : 36 s.) 


1956 385 (09 
BOYD (J.I.C.). 

The Festiniog Railway. Volume I : 1800-1889. 

Lingfield : The Oakwood Press, Bucklands, Tandrige 
Lane, Lingfield, Surrey. One volume, illustrated. 
(Price + 24 s. 6d.) 


(1) The numbers placed over the title of each book are those of the decimal classification proposed by the Railway Congress 
conjointly with the Office Bibliographique International, of Brussels, (See « Bibliographical Decimal Classification as applied to Railway 
Science », by L. WEISSENBRUCH, in the number for November 1897, of the Bulletin of the International Railway Congress, p. 1509.) 


Sa 


1956 385 (02 


LOW (D.A.). 
Pocket-book for mechanical engineers. New edition 
edited by B.B. Low. 


London Longmans, Green and Co., Ltd. One 
volume of 778 pages, illustrated. (Price : 21 s.) 
1956 624 (0 


MORICE (P.B.) and LITTLE (G.). 

The analysis of right bridge decks subjected to abnormal 
Joading. 

London ; Cement and Concrete Association, 52 Gros- 
venor-gardens, London, S.W. 1. One volume. (Gratis.) 

1956 385 (09 (42) 
NOCKS (O.S.). 

British Railways in action. 

London : Thomas Nelson & Sons, Ltd., 36, Park 
Street, London, W. 1. One volume of 228 + 49 pages 
plates, (Price #3725: Ss.) 


1956 
OWEN (W.). 

The metropolitan transportation problem. 

Washington : The Brookings Intitution, 720, Jackson 
Place, N.W., Washington 6, D.C. One volume of 
301 pages. (Price : $ 4.50.) 


656 .2 


1956 385 


Trains Annual, 1957. 

London : Edited by Cecil J. Allen, Hampton Cou 
Ian Allan, Ltd., Craven House, London. One volt 
of 96 pages, illustrated. (Price : 10 s. 6 d.) 


In Portuguese. 


1956 385 (09 .3 (4 

Centenario dos Caminhos de Ferro Portugue 
Numero comemorativo ( n® 1 652-16 outubro) 
Gazeta dos Caminhos de Ferro. 

Lisboa, Gazeta dos Caminhos de Ferro, Rua da He 
Seca, 7, 1°. 90 paginas (23 x 31 cm) com numerc 
illustragaos. 


385 (09 3 (4 
de Ferro Portugue 


1956 

Centenario dos Caminhos 
N° 328 do Boletim da C.P. 

Lisboa, Boletim da C.P., Largo dos Caminhos 
Ferro, Estagao de Santa Apolonia. 64 paginas (21 x 28: 
com numerosos illustragdos e uma mapa das linhas (¢ 
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II. — PERIODICALS. 


In French. 


Annales des Ponts et Chaussées. (Paris.) 


1956 624 .8 
Annales des Ponts et Chaussées, septembre-octobre, 
p. 629. 
de LA SERVE (H.). — Les ponts levants. (12 000 mots 
& fig.) 


Bulletin des C.F.F. (Berne.) 


1956 656 .225 (494) 
Bulletin des C.F.F., octobre, p. 164. 
LEUENBERGER (P.). — Manutention rationalisée 


des expéditions partielles aux C.F.F. (1 500 mots & fig.) 


1956 656 .256 (494) 
Bulletin des C.F.F., octobre, p. 166. 

DUTOIT. — Modernisation de la signalisation de la 
ligne La Plaine-Geneve. (2000 mots & fig.) 


1956 656 .211 .7 (489) 
Bulletin des C.F.F., octobre, p. 168. 

BAUR (H.). — Les DSB, chemins de fer flottants. 
(2000 mots & fig.) 


Bulletin de la Société des Ingénieurs Civils 
de France. (Paris.) 

1956 621 .31 

Bull. de la Soc. des Ing. Civils de France (mémoires), 
fasc. IV, juillet-aoait, p. 262. 

GOUDET (G.). — Les semiconducteurs — leurs 
applications aux redresseurs et aux transistors. 
(5000 mots & fig.) 


1956 621 
Bull. de la Soc. des Ing. Civils de France (mémoir 
fasc. IV, juillet-aoait, p. 274. 
GUYOT (R.). — Evolution de 1l’équipement 
centrales thermiques. Difficultés rencontrées. (6 000 m 
& fig.) 


Bulletin des Transports Internationaux 
par Chemins de fer. (Berne.) 


1956 385 .113 (4 
Bull. des transp. intern. par ch. de fer, septembre, p. 3 

Les Chemins de fer de l’Etat de Finlande en 1S 
(S00 mots.) 


Bulletin de 1’?Union Internationale 


des Chemins de fer. (Paris.) 

1956 656 . 

Bulletin de l’Union intern. des ch. de fer, septemt 
octobre, p. 283. 

Le réle des chemins de fer dans une organisat 
rationnelle du marché des fruits et légumes. Etude 
synthése du groupe de travail spécial pour 1’Exposit 
et la Réunion européenne de Vérone (12-16 juillet 19: 
(6000 mots & tableaux.) 


Génie Civil. (Paris.) 
1956 62 
Génie Civil, n° 3431, 15 octobre, p. 369. 
LAFAY (F.). — Tendances actuelles en radiol 
industrielle. (3 000 mots & fig.) 


1956 

énie Civil, n° 3431, 15 octobre, p. 380. 
COUARD (A.). — Résistance de certains arcs sous 
e concentrée a la clef. (1 000 mots & fig.) 


721 .4 


L’Industrie des Voies ferrées et des Transports 


automobiles. (Paris.) 


_ 1956 625 .62 (09 (44) 


L’Industrie des Voies ferrées et des Transports auto- 


4. 


; mobiles, septembre, p. 106. 


; 


Cent ans de transports parisiens. (4000 mots & fig.) 


Revue Générale des Chemins de fer. (Paris.) 


1956 656 .211 .5 (44) 
Revue Générale des Chemins de fer, octobre, p. 461. 
FONLUPT & MACHUEL. — La reconstruction de 


ia gare de Modane. (2500 mots & fig.) 


: 


1956 625 .244 
Revue Générale des Chemins de fer, octobre, p. 469. 

RICHARD (M.J.M.). Un wagon réfrigérant 
experimental. (2000 mots & fig.) 


1956 621 .431 .72 (44) 
Revue Générale des Chemins de fer, octobre, p. 474. 
RICHOMME & BOULEY. — Dieselisation de la 
zone d’Orléans desservie par la Région du Sud-Ouest. 


(2000 mots, tableaux & fig.) 


1956 625 .13 (44) 
Revue Générale des Chemins de fer, octobre, p. 481. 
SABATIER. — Mise au gabarit « électrification » 


et réfection du souterrain de Serves (ligne de Paris a 
Marseille). (1 600 mots & fig.) 


1956 625 .245 : 621 .33 (44) 
Revue Générale des Chemins de fer, octobre, p. 487. 
MENNECHET. — Les trains de secours « caté- 
naires » de la Région du Sud-Est. (1 200 mots & fig.) 


1956 621 .134 .1 (44) & 621 .138 .5 (44) 
Revue Générale des Chemins de fer, octobre, p. 490. 
POISSONNIER & RAISON. — L’organisation des 
chantiers par la méthode des temps élémentaires. La 
confection de segments de pistons pour locomotives a 


_Yapeur au dépét de Creil. (2000 mots & fig.) 


1956 621 .331 (44) 


“Revue Générale des Chemins de fer, octobre, p. 504. 


GAIDE. — Les redresseurs au germanium et au 
silicium. Application aux locomotives et automotrices 
monophasées. (1400 mots & fig.) 


Revue Jeumont. (Paris.) 


1956 656 .25 


Revue Jeumont, janvier-mars, p. 13. 

PARIS (Y.) & DEBROCK (J.). — Une nouvelle 
technique dans le domaine de la signalisation ferroviaire : 
circuits de voie 4 impulsions. (3 500 mots & fig.) 


wis Gee 


1956 
Revue Jeumont, janvier-mars, p. 24. 
LANCHON (F.). — Les rames automotrices triples 
a courant alternatif monophasé 25 kV — 50 Hz de la 
banlieue d’Istanbul. (3 000 mots & fig.) 


621 .335 (496) 


Revue Générale de Mécanique. (Paris.) 


1956 621 
Reyue Générale de Mécanique, septembre, p. 309. 

HEMARDINQUER (P.). — Les applications des 
ultra-sons en meétallurgie et en mécanique. (suite.) 
(3 000 mots & fig.) 

1956 621 .83 
Revue Générale de Mécanique, octobre, p. 357. 


MACABREY (Ch.). — Les engrenages a denture 
intérieure. (3 000 mots, tableaux & fig.) 


La Technique Moderne. (Paris.) 


1956 621 .438 : 669 .1 
La Technique Moderne, octobre, p. 497. 
MICHEL (A.). — Aciers pour turbines 4 gaz. 


(4000 mots & fig.) 
1956 
La Technique Moderne, octobre, p. 509. 
Le contréle des métaux par la gammagraphie. 
(i 200 mots & fig.) 


62 (01 


1956 
La Technique Moderne, octobre, p. 511. 
L’utilisation d’une locomotive Diesel-électrique comme 
source de courant continu. (500 mots & fig.) 


621 .431 .72 


La Vie du Rail. (Paris.) 


1956 621 .33 (44) 
La Vie du Rail, 16 septembre, p. 3; 23 septembre, p. 3; 
30 septembre, p. 8. 
Electrification Lyon-Nimes avec emtranchement sur 
Saint-Etienne. (4000 mots & fig.) 


1956 629 .113 .62 (493) 
La Vie du Rail, 16 septembre, p. 10. 
VAN DEN EEDE (A.). — Un service public de 


gyrobus a la Société Nationale des Chemins de fer 
Vicinaux (S.N.C.V.). (500 mots & fig.) 


1956 385 (09 .3 (73) 
La Vie du Rail, 23 septembre, p. 14. 
FRONVAL (G.). — Le centenaire du « Southern 


Pacific Railroad ». (2500 mots & fig.) 


621 .33 (435 .9) 

& 621 .431 .72 (435 .9) 
La Vie du Rail, 30 septembre, p. 3. 

Modernisation des Chemins de fer Luxembourgeois. 

Electrification et dieselisation. (2000 mots & fig.) 


1956 


In German. 


Die Bundesbahn. (Darmstadt und KoOln.) 


1956 656 .224 
Die Bundesbahn, Nr. 16, August, S. 861. 

Ein Vorschlag fiir neue Fahrkartenmuster. (1 000 Wor- 
ter & Abb.) 


1956 
Die Bundesbahn, Nr. 16, August, S. 868. 
- Neuzeitliche Lazarett-Dieseltriebwagenziige der U.S.- 
Armee. (1 000 Worter & Abb.) 


625 .232 (73) 


1956 656 .224 
Die Bundesbahn, Nr. 17, September, S. 883. 


VOGEL (W.). — Platzkarten. (1 600 WoOrter.) 


1956 621 .33 (43) 
Die Bundesbahn, Nr. 17, September, S. 887. 

KELLER (M.). — Fernleitungsbau mit vorgefertigten 
Griindungsteilen im Bereich der Bundesbahndirektion 
Karlsruhe. (5000 Worter & Abb.) 


1956 621 .33 (43) 
Die Bundesbahn, Nr. 17, September, S. 897. 

DUVENBECK (B.). — Aufnahme des elektrischen 
Zugbetriebes auf dem Streckenabschnitt Basel-Freiburg/ 
Brsg.-Offenburg. (4000 Worter & Abb.) 


1956 621 .31 (43) 
Die Bundesbahn, Nr. 17, September, S. 904. 

WEBER (J.). — Kann die Bewirtschaftung der elek- 
trischen Energie bei der Bundesbahn rationalisiert werden ? 
(4 000 Worter.) 


Der Eisenbahningenieur. (Frankfurt a. Main.) 


1956 656 .256 
Der Eisenbahningenieur, August, S. 190. 

ROSTECK (W.). — Rationalisierung im Eisenbahn- 
betrieb durch zeitweise Abschaltung von Wiarterstell- 
werken zweigleisiger Strecken mit Streckenblock. (2 000 
Worter & Abb). 

1956 
Der Eisenbahningenieur, August, S. 195. 

KUHLMANN (K.). — Weitere Erfahrungen mit dem 
Herstellen durchgehend geschweisster Gleise und Weichen. 
(5 000 Worter & Abb.) 


1956 
Der Eisenbahningenieur, August, S. 202. 
WOLFF (H. Chr.). — Betriebsbedingungen und 
Schmiermittel, zwei wichtige Faktoren fiir die Lebens- 
dauer von Verbrennungsmotoren. (2 000 Worter & Abb.) 


625 .144 .1 


621 .431 


1956 621 .137 
Der Eisenbahningenieur, August, S. 206. 
KLINGENSTEINER (J.). — Die Besetzung der 


Triebfahrzeuge und Kleinlok mit Personal. (3 000 Worter.) 


1956 625.236 (43) 
Der Eisenbahningenieur, August, S. 209. 

VOGEL (E.). — Betrachtungen tiber die Reinigungs- 
technik fiir Fahrzeuge bei der D.B. (1 200 Worter & Abb.) 


Deutsche Eisenbahntechnik. (Berlin.) 


1956 656 
Deutsche Eisenbahntechnik, August, S. 289. 

MEIER (A.). — Handhabung des Fahrdienstes 
den Strecken des vereinfachten Nebenbahndiens 
(3 000 Worter, Tabellen & Bilder.) 


1956 
Deutsche Eisenbahntechnik, August, S. 297. 
KRAUSE (H.) & GRUNER (K.). — Stiickgutt 
ladung und Auslastung der Giiterwagen. (2 000 Wor 
Tafel & Bilder.) 


656 . 


1956 625 
Deutsche Eisenbahntechnik, August, S. 303. 
PRUSSAK (H.). — Spiessgang und Freilauf b 


zweiachsigen Fahrzeug. (2 500 Worter, Tabellen & Bild 


1956 
Deutsche Eisenbahntechnik, August, S. 311. 
GAUGLITZ (G.). — Der Gleisstromkreis-sein Auf 
und seine Berechnung. (Fortsetzung folgt.) (2 200 W6 
& Bilder.) 


1956 
Deutsche Eisenbahntechnik, August, S. 317. 
BRETSCHNEIDER (F.W.). — Die neuen Sicheru 
anlagen an hodhengleichen Kreuzungen von Strasse | 
Schiene. (5000 Worter & Bilder.) 


656 


656 . 


1956 625.14: 
Deutsche Eisenbahntechnik, August, S. 324. 

ZIMMERMANN (K.). — _ Schienenbriiche,  ; 
Ursachen und ihre Verhiitung. (Fortsetzung.) (3 500 W 
ter & Bilder.) 


E.T.R. Eisenbahntechnische Rundschau. 


(K6In-Darmstadt.) 
1956 
Eisenbahntechnische Rundschau, 
September, S. 387. 
PISCHEL (W.). — Entwicklung und Gestaltung 
europdischen Kiihlverkehrs. (18 000 W6orter, Tafeln 
Abb.) 


1956 621 .335 
Eisenbahntechnische Rundschau, August,  S. 

WILKE (G.). — Neue Hochleistungstriebwagen 
Deutschen Bundesbahn fiir 15 kV 16 2/3-Hz-Strec! 
ET 30. (3000 Worter & Abb.) 


656 .225 
August, 3S) 


1956 625 
Eisenbahntechnische Rundschau, August,  S. 

SCHUBERT (E.). — Zur  Schwellenerneuer 
(1 600 Worter & Abb.) 

1956 62 
Eisenbahntechnische Rundschau, August, S. 


KIRCHNER (E.). — Neuzeitliche Werkzeugmasch 
fiir die Verwendung in Eisenbahnwerkstatten. (4 000 \ 
ter & Abb.) 

1956 625 
Eisenbahntechnische Rundschau, August, S. 


Bericht des O.R.E. iiber Laufruhe der Drehgest 
(1 500 Worter.) 


Elektrische Bahnen. (Miinchen.) 


1956 621 .335 (43) 
lektrische Bahnen, September, S. 197; Oktober, S. 230. 
LIPPL (E.). — Der mechanische Teil des neuen Ein- 
phasenwechselstrom-Hochleistungstriebzuges der Deut- 


i Bundesbahn, Baureihe ET 30. (10000 Worter, 


Tabellen & Abb.) 


+1956 

Elektrische Bahnen, September, S. 207. 
_ ABLASSMAYER (H.) & GASSNER (R.). — Wende- 
zug. (4000 Worter, Tabellen & Abb.) 


+1956 

‘Elektrische Bahnen, September, S. 215. 
WITTGENSTEIN (M.). — Eine neue elastische Fahr- 

‘drahtaufhangung fiir Unterfiihrungen, Untergrund-und 

Grubenbahnen. (600 Worter & Abb.) 


621 .337 


621 .332 


Glasers Annalen. (Berlin.) 


1956 621 .335 (47) 
Glasers Annalen, September, S. 281. 
HURLIMANN (W.). — Neue Triebfahrzeuge der 


Tussischen Eisenbahnen. (2 500 Worter, Tafeln & Abb.) 


Internationales Archiv fiir Verkehrswesen. 


(Mainz.) 
1956 
‘Internationales Archiv fir 
1. Augustheft, S. 340. 
SCHUCHMANN (E.). — Der Tarifzwang in Frank- 
kreich. (3 800 Worter.) 


1956 
Internationales Archiy fir 
1. Augustheft, S. 345. 
HURLIMANN (W.). — Freiwillige Verkehrsordnung 
in der Schweiz. (2 300 W6orter.) 


656 .23 (44) 
Verkehrswesen, Nr. 15, 


656 (494) 
Verkehrswesen, Nr. 15, 


1956 656 .23 
Internationales Archiy fiir Verkehrswesen, Nr. 16, 
2. Augustheft, S. 360. 
DICHGANS (H.). — Vorschlaége zur Tarifreform. 
{5 000 Worter.) 


Schweizerisches Archiv fiir Verkehrswissenschaft 
und Verkehrspolitik. (Ziirich.) 


1956 656 (492) 
Schweizerisches Archiv fiir Verkehrswissenschaft und 

Verkehrspolitik, Nr. 3, S. 189. 

HOOFTMAN (J. C.). — Die Verkehrskoordination 
in den Niederlanden. (7 000 Worter & Tabellen.) 


1956 656 .2 (4 + 73) 
Schweizerisches Archiv fiir Verkehrswissenschaft und 
Verkehrspolitik, Nr. 3, S. 212. 
KALT (R.). — Die westeuropdischen und amerika- 
nischen Eisenbahnen in ihrer wirtschaftlichen Entwicklung. 
(3 000 Worter & Tabellen.) 


tn. 


1956 656 .222 .5 (4) 
Schweizerisches Archiv fiir Verkehrswissenschaft und 
Verkehrspolitik, Nr. 3, S. 222. 
BIEDENKOPF (W.). — Zur Nachkriegsentwicklung 
der Reisezugsfahrpline in Europa. (9000 Worter & 
Tabellen.) 


Siemens Zeitschrift. (Berlin.) 


1956 654 
Siemens Zeitschrift, September, S. 437. 
ARENDS (M.) & WITT (K.). — Neue Trdager- 


frequenz-Ubertragungssysteme 
tungen. (2000 Worter & Abb.) 


fiir Fernsprech-Freilei- 


1956 
Siemens Zeitschrift, September, S. 462. 
WEILER (L.). — Widerstandsgerate. (3 000 Worter, 
Tafel & Abb.) 


621 .3 


Signal und Draht. (Frankfurt a. Main.) 


1956 656 .254 
Signal und Draht, September, S. 139. 

OLZOWY (G.). — Die Blinklichtanlagen mit Fern- 
iiberwachung an eingleisigen Bahnen. (8 000 Worter & Abb.) 


1956 656 .254 : 656 .212 .5 
Signal und Draht, September, S. 150. 

WEIDLICH (H.). — Fernsteuerung einer elektrischen 
Abdriicklokomotivye iiber Funk. (4000 Worter & Abb.) 


Wissenschaftliche Zeitschrift der Hochschule 
fiir Verkehrswesen Dresden. (Dresden.) 


1956 656 .222 .6 

Wissenschaftliche Zeitsch. der Hochschule fiir Verkehrs- 
wesen Dresden, Heft 1, S. 1. 

POTTHOFF. — Der Uberholungskanal. (2 000 Worter 
& Abb.) 

1956 656 .222 .5 
Wissenschaftliche Zeitsch. der Hochschule fiir Verkehrs- 

wesen Dresden, Heft 1, S. 5S. 

GRIESBACH (K.). — Ermittlung und Bewertung von 
Verspitungen im Eisenbahnbetrieb. (8000 Worter & 
Tafeln.) 

1956 656 .223 .2 
Wissenschaftliche Zeitsch. der Hochschule fiir Verkehrs- 

wesen Dresden, Heft 1, S. 25. 

KRAUSE (H.). — Der Giiterwagen-Betriebspark der 
Eisenbahn in Abhingigkeit von Verkehrsaufgabe und 
Lokomotivpark. (5000 Worter & Abb.) 


1956 625 .26 

Wissenschaftliche Zeitsch. der Hochschule fiir Verkehrs- 
wesen Dresden, Heft 1, S. 53. 

LINDNER (W.). — Uber einige Probleme bei der 
Einfiithrung und Durchsetzung der Schnellreparatur- 
methode in den Betrieben der Deutschen Reichsbahn. 
(5 000 Worter.) 


In English. 


Association of American Railroads. — Signal 
Section. (Chicago.) 


1956 656 .212 .5 (73) & 656 .25 (73) 
Association of American Railroads, Signal Section, 
Vol. LIII, No. 1, p. 159 A. 
Improved inductive cab signal system for classification 
yard service. (1 200 words & figs.) 


1956 656 .25 (73) 
Association of American Railroads, Signal Section, 
Vol Lin No, 1a ps 167 8A: 
Improved system of train identification. (S00 words 
& figs.) 
1956 656 .25 (73) 
Association of American Railroads, Signal Section, 
Vol. LI, No. 1, p. 178 A. 
Typical circuits representing current practice for 
railway signaling. (250 words.) 


Electrical Engineering. (New York.) 


1956 621 .33 (73) 
Electrical Engineering, October, p. 894. 

WEBER (G.W.). — First year’s operating experience 
with control equipment on subway cars. (1 500 words 
& figs.) 


The Engineer. (London.) 


1956 625 .173 (42) 


The Engineer, October 5, p. 487. 


Track lifting and scarifying equipment. (300 words 
& fig.) 
1956 
The Engineer, November 2, p. 616. 
Programme for railway modernisation. (2 100 words.) 


385 (42) 


Engineering. (London.) 


1956 625 .215 (42) 


Engineering, October 5, p. 440. 
Rubber suspension of railway bogies. (600 words & figs.) 


Far East Trade. (Eastbourne.) 


1956 621 .431 .72 


Far East Trade, October, p. 1103. 
Diesel locomotives for all countries. (700 words & figs.) 


1956 
Far East Trade, October, p. 1108. 
Modern train lighting. (1000 words & figs.) 


625 .233 


Gas and Oil Power. (London.) 


1956 621 .431 .72 & 
Gas and Oil Power, August, p. 173. 
British Railways inter-city Diesel trains. (1 100 wor 


& figs.) 
1956 
Gas and Oil Power, October, p. 237. 
British-built Sulzer locomotives for Eire. (800 wor 
& fig.) 


621 .431 .72 ¢& 


Indian Railways. (New-Delhi.) 


1956 656 .2 ¢ 
Indian Railways, August, p. 179. 
SURANA (S.S.). — Northern Railway’s second pl: 
(1 900 words & figs.) 
1956 
Indian Railways, September, p. 236. 
RAO (A.R.). — Southern Railway’s Rs. 134-cro 
5-year plan. (3000 words & figs.) 


656 .2 ( 


1956 
Indian Railways, September, p. 243. 
BALIGA (B.S.D.). — Ganga bridge. (2000 woi 
& figs.) 


624 (: 


1956 
Indian Railways, October, p. 293. 
VASIS (S.S.). — Streamlining the Railway admin 
tration. (2 000 words.) 


385 ¢ 


Proceedings of The Institution of Civil 
Engineers. (London.) 


1956 
Proceedings of The Institution of Civil 
October, Part II, p. 418. 
ROBINSON (H.H.), WHITE (1.G.) & HAMMOD 
(J.R.). — Mechanized and mobile gang maintena! 
of track (5 400 words, tables & figs.) 


625 |] 
Engine¢ 


Journal and Proceedings of The Instituti 
of Electrical Engineers. (London.) 


1956 621 
Journal and Proceedings of The Institution of Electr 
Engineers, August, p. 411. 
WHEATCROFT (E.L.E.) & BARTON (H.H.C.). 
The potentialities of railway electrification at the stand 
frequency. (20000 words & figs.) 


Journal, The Institution of Locomotive 


Engineers. (London.) 
1956 625 .212 ( 
Journal, The Institution of Locomotive Engine 
Vol. 46 (Part No. 2). p. 114. 
BYRNE (B.R.). — Ultrasonic flaw detection. (15 
words & figs.) 


1956 656 .25 (42) 

urnal, The Institution of Locomotive Engineers, 
Vol. 46 (Part No. 2), p. 188. 

_NOCK (O.S.). — Signalling from the driver’s point 

view. (8000 words & figs.) 


_ Journal of the Institute of Transport. 


(London.) 
1956 621 .431 .72 (42) 
Journal of the Institute of Transport, September, p. 435. 
HICK (F.L.).— The prospect of Diesel rail-car operation 
in the North Eastern region. (4 800 words.) 


Journal, The Permanent Way Institution. 


(London.) 
1956 
Journal, The Permanent Way Institution, 
Part 2, pzi126- 
Sa eePEPE, (J.). — 


656 .281 
August, 


Derailments. (1000 words.) 


1956 621 .431 .72 (42) 
Journal, The Permanent Way Institution, August, 
Part Depa 128: 
A Diesel mechanical shunting locomotive with auto- 
matic gearbox. (1 000 words.) 


The Locomotive. (London.) 


1956 621 .431 .72 (73) 
The Locomotive, July, p. 132. 


Pullman standard’s train X. (1400 words & figs.) 


1956 
The Locomotive, July, p. 134. 
2-6-4 T locomotives for German Federal Railways. 
(800 words & figs.) 


1956 
The Locomotive, August, p. 142. 
B.R. multiple-unit Diesel trains. (1 600 words & figs.) 


621 .132 .1 (43) 


621 .431 .72 (42) 


1956 
The Locomotive, August, p. 152. d 
NOCK (O.S.). — W.R. modified « King » locomotive 
trials. (800 words & figs.) 


621 .132 .3 (42) 


Modern Railroads. (Chicago.) 


. 1956 621 .431 .72 
Modern Railroads, September, p. 80. . 

1956 specifications for Diesel-electric locomotives. 
(9 pages, tables.) 


1956 
Modern Railroads, September, p. 151. / 
SPARK (R.). — New look for German signaling. 
(1100 words & figs.) 
1956 


Modern Railroads, September, p. 165. 
Disc brake advances. (600 words & figs.) 


656 .254 (43) 


625 .25 


oe 


Modern Transport. (London.) 


1956 621 .133 .7 (44) 


Modern Transport, July 14, p. 3. 
Steam locomotives in France. (1 700 words & figs.) 


1956 
Modern Transport, July 14, p. 14. 
Free-piston engines. (1 400 words & figs.) 


621 .431 .72 (42) 


The Oil Engine and Gas Turbine. (London.) 


1956 621 .431 .72 
The Oil Engine and Gas Turbine, August, p. 148. 
Automatic mechanical transmission. — How the hobbs 


system for vehicles operates. (2500 words & figs.) 


1956 621 .438 
The Oil Engine and Gas Turbine, August, p. 157. 

World review of gas-turbine locomotives. (1 900 words 
& figs.) 

1956 625 .26 (73) 
The Oil Engine and Gas Turbine, September, p. 172. 

Oil-engined rolling-stock maintenance. (1 100 words 
& figs.) 

1956 625 .234 (73) 
The Oil Engine and Gas Turbine, September, p. 175. 

Rolling-stock heating. (400 words & figs.) 


The Overseas Engineer. (London.) 


1956 621 .335 (68) 
The Overseas Engineer, August, p. 14. 
DAVIES (J.H.). — British electric rolling-stock for 


Overseas. (2500 words & figs.) 


Railway Age. (New York.) 


1956 621 .431 .72 (73) 
Railway Age, July 23, p. 38. 
Standard length, 595-bb. per passenger in Budd’s 


bid for lightweight market. (4 300 words & figs.) 


1956 
Railway Age, July 30, p. 22. 
BROWN (F.H.). —  What’s the life of a Diesel. 
Economic life of a locomotive can be predetermined. 
(2400 words & figs.) 


621 .431 .72 


1956 625 .214 
Railway Age, July 30, p. 26. 
According to new Timken study, roller bearings will 


pay their way. (700 words & figs.) 


1956 
Railway Age, August 6, p. 42. 
Machine unloads ties from cars as fast as they are 
needed. (400 words & figs.) 


625 .172 (73) 


ee Oe 


The Railway Gazette. (London.) 


1956 
The Railway Gazette, July 20, p. 74. 
Fare concessions for social purposes. (3 600 words.) 


656 .25 (494) 


656 .23 


1956 
The Railway Gazette, July 20, p. 81. : 
Relay interlocking on Swiss Federal Railways. (2 100 
words & figs.) 


1956 
The Railway Gazette, July 27, p. 110. 
Rolling stock mileage recorder. (300 words & figs.) 


PAF ile Mh al! 


1956 
The Railway Gazette, July 27, p. 115. 
Multi-purpose freight car development 
(350 words & figs.) 


1956 
The Railway Gazette, July 27 ,p. 121. 
Ministry of Transport Accident Report. — Hellifield, 
December 22, 1955 : British Railways, London Midland 
Region. (2500 words & figs.) 


625 .245 (73) 
in U.S.A. 


656 .283 (42) 


1956 621 .431 .72 (42) 
The Railway Gazette, August 3, p. 143. 

British Railways interurban Diesel trains. (2 200 words 
& figs.) 

1956 625 .13 (42) 
The Railway Gazette, August 3, p. 146; August 10,-p. 177. 

Practical aspects of bridge reconstruction in the South- 
ern region of British Railways. (Continuation.) (7 000 
words & figs.) 

1956 
The Railway Gazette, August 10, p. 171. 

International motorcar conveyance. — European trains 
with special provision for carriage of vehicles and pas- 
sengers. (600 words & figs.) 


625 .245 (43) 


1956 621 .134 .3 
The Railway Gazette, August 17, p. 203; August 24, 
p. 229. 
POULTNEY (E.C.). — The locomotive superheater. — 
Original applications and research. — Early experiments 
on British railways. (3 800 words & figs.) 


Railway Locomotives and Cars. (New York.) 


1956 625 .232 (73) 
Railway Locomotives and Cars, August, p. 49. 


Budd coach cuts weights and costs. (3 400 words & figs.) 


1956 625 .214 (73) 
Railway Locomotives and Cars, August, p. 53. 


Economics of freight car roller bearings. (2 100 words 
& figs.) 

1956 625 .244 (73) 
Railway Locomotives and Cars, September, p. 55. 

Mechanical refrigeration. Part 1: What’s in today’s 
mechanical reefer? (1 500 words, tables & figs.) 


1956 621 .431 726 
Railway Locomotives and Cars, September, p.61. 

First of nine standard models, this 1980-HP unit 
largest GE world-market road-switcher. (1 200 wor 
tables & figs.) 


Railway Track and Structures. (Chicag« 
1956 625 172% 

Railway Track and Structures, September, p. 68. 
Gang tamps 1.7 miles per day. (1 000 words & fig 


1956 625 .13 © 
Railway Track and Structures, October, p. 37. 
Bridge deck built for long life. (1 000 words & fig 


Diesel Railway Traction. 
(A Railway Gazette Publication.) (Londo1 


1956 621 .431 .72 ¢ 
Diesel Railway Traction, August, p. 291. 
High-speed engine service performance. (3 200 wol 
& figs.) 
1956 
Diesel Railway Traction, August, p. 297. 
Railway oil engine makes. (14000 words & fig 


621 .431_ 


University of Illinois Bulletin. (Urbana.) 


1956 
University of Illinois Bulletin, May. 
CRAMER (R.E.). & JENSEN (R.S.). — Prog 
reports of investigation of railroad rails and joint bs 
(30 pp., illustrated.) 


625 . 


In Spanish. 


Boletin de la Asociacién Permanente 
del Congreso Panamericano de Ferrocarri 
(Buenos Aires.) 


1956 656 | 
Boletin de la Assoc. Permanente del Congreso Pana 
ricano de Ferrocarriles, julio-agosto, p. 20. 


ARDIGO (D.). — El problema de transporte. (9 
palabras.) 


1956 656 
Boletin de la Assoc. Permanente del Congreso Pana 
ricano de Ferrocarriles, julio-agosto, p. 57. 

GRUPE (H.). — Algunas notas para la programa 
en transporte. (5000 palabras & fig.) 


Ono 


Revista de Obras Publicas. (Madrid.) 


1956 
Revista de Obras Publicas, octubre, p. 519. 
GETE-ALONSO DE YLERA (A.). — Insistiendo en 
las ideas fundamentales que presiden la aplicacién 
_practica del hormigon aireado. (4 000 palabras.) 


691 


1956 624 (469) 
Revista de Obras Publicas, octubre, p. 533. 
MENDIZABAL (D.). — Descripcién somera de 


algunas obras de puentes construidas recientemente en 
Portugal. (1 500 palabras & fig.) 


1956 621 .139, 625 .18 & 625 .27 
Revista de Obras Publicas, octubre, p. 538. 

SANCHEZ PEREZ (J.). — Adquisiciones y almacena- 
miento de piezas y materiales en las grandes empresas 
ferroviarias. (3000 palabras & fig.) 


In Italian. 


Ingegneria Ferroviaria. (Roma.) 


1956 625 .21 
Ingegneria Ferroviaria, settembre, p. 661. 

MILITANO (G.). — Contributo al calcolo delle casse 
autoportante per veicoli ferroviari. Approssimazione dei 
risultati. (5000 parole & fig.) 


1956 
Ingegneria Ferroviaria, settembre, p. 671. 
CUTTICA (A.). — Aspetti e sviluppi della coopera- 
zione ferroviaria europea. (4000 parole.) 


656 .2 (4) 


1956 621 .431 .72 & 691 
Ingegneria Ferroviaria, settembre, p. 677. 

ABRAMO (F.) & BANFI (G.). — Ricerche sulla 
corrosione metallica e sul concorso di attivita micro- 
biologiche in apparati idrodinamici ferroviari in presenza 
di anticongelanti. (8 000 parole, tabelle & fig.) 


1956 621 .331 (45) 
Ingegneria Ferroyiaria, settembre, p. 693. 
SIVORI (V.). — L’evoluzione delle sottostazioni di 


conyersione a corrente continua 3,4 kV. (5 000 parole.) 


1956 656 .254 
Ingegneria Ferroviaria, settembre, p. 700. 
RIGHI (R.). — Codici per telecomunicazioni e tele- 


comandi. (Continuazione.) (8 000 parole, tabelle & fig.) 


Politica dei Trasporti. (Roma.) 

1956 385 .1 (45) 
Politica dei Trasporti, settembre, p. 439. 

LO CIGNO (E.). — La necessita di fare economia. 

E possibile attenuare il disavanzo ferroviario? (3 500 


parole.) 


1956 
Politica dei Trasporti, settembre, p. 445. 
FIORENTINI (F.). — Roma e il suo sistema di 
comunicazioni. Appunti sui trasporti metropolitani e 
foranei. (5000 parole & fig.) 


625 .42 (45) 


La Ricerca Scientifica. (Roma.) 


1956 
La Ricerca Scientifica, settembre, p. 2761. 
MARAGHINI (M.). — Rassegna delle ricerche 
eseguite sugli effetti delle correnti esterne nel cemento 
armato e nelle strutture di ferro immerse nel cemento. 
(2 500 parole.) 


691 


Rivista di Ingegneria. (Milano.) 


1956 621 .89 
Rivista di Ingegneria, settembre, p. 1049. 

ANNARATONE (D.). — L’«untuosita» dei lubri- 
ficanti. (2500 parole & fig.) 


1956 
Rivista di Ingegneria, ottobre, p. 1253. 
I lubrificanti solidi al bisolfuro di molibdeno. (7 000 
parole & fig.) 


621 .89 


Trasporti Pubblici. (Roma.) 


1956 69 
Trasporti Pubblici, settembre, p. 1387. 

GOSSI (A.). — II calcolo delle aste incastrate’ ad 
un estremo sollecitate a pressione e flessione. (8 000 parole, 
tabelle & fig.) 


1956 625 .28 (45) 
Trasporti Pubblici, settembre, p. 1445. 
ROBERT (G.). — I riflessi del progresso tecnico 


sull’ economia dell’ esercizio ferroviario. (2 500 parole 
& fig.) 


In Netherlands. 


De Ingenieur. (Den Haag.) 


1956 621 .31 
De Ingenieur, n™ 43, 26 october, p. A. 485 en nt 44, 
2 november, p. A. 495. 
GIESBERS (H.). — Conférence Internationale des 
Grands Réseaux Electriques, 1956. (3 000 woorden & fig.) 


1956 691 
De Ingenieur, p. Bt. 85. : 
VAN SCHRAVENDIJK (J.F.). — Knik van centrisch 


belaste gewapend betonkolommen. (5 000 woorden & fig.) 


Spoor- en Tramwegen. (Den Haag.) 


1956 656 .2 
Spoor- en Tramwegen, n‘™ 19, 13 september, p. 293. 
De positie der spoorwegen. (1 000 woorden.) 


1956 385 (09 (8) 
Spoor- en Tramwegen, n‘™ 19, 13 september, p. 300. 

KALEVELD (E.). — De Paita-Piura spoorlijn in 
Noord-Peru. (700 woorden.) 

1956 385 (47) 


Spoor- en Tramwegen, n™ 19, 13 september, p. 303. 
De uitbreiding van het verkeer in Rusland in de komende 
vijf jaren. (1 200 woorden.) 


1956 625 .244 

Spoor- en Tramwegen, n’™ 20, 27 september, p. 309; 
nee2i, dt october, pao21. 

EICHHOLTZ (F.E.). — Vervoer in koelwagens. — 
J. Voorkoeling en beijzing. (3000 woorden & fig.) 

1956 625 .14 (01 
Spoor- en Tramwegen, n™ 20, 27 september, p. 315. 

VAN HEDEL (A.A.W.J.). — De zijdelingse weerstand 
van het spoor. (3 000 woorden, tabellen & fig.) 


10 — 


1956 656 .253 (49: 
Spoor- en Tramwegen, n™ 20, 27 september, p. 31 
Nieuwe lichtseinen bij N.S. (700 woorden & fig 


In Czech. (= 91.886.) 


Inzenyrské Stavby. (Praha.) 


1956 691 = 91.88 
Inzenyrské Stayby, 23 September, p. 411; 22 Octobe 
p. 482. 


KLIMES (J.). — Comparative analysis of the specifi 
ations relative to prestressed concrete and of their ecc 
nomic advantages in different countries. Examples « 
constructions made in the Netherlands. (4000 word: 
tables & figs.) 


1956 624 (43) = 91.88 
Inzenyrské Stavby, 23 September, p. 417. 

SLAVIK (V.). — Practical methods of calculatio 
of bridge decks in the German Democratic Republi 
(2 000 words, tables & figs.) 


M. Weissenbruch & Co., Ltd., Printer to the King, 49, rue du Poincon, Bruxelles, 
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4 I. — BOOKS. 

a 

_— 1956 656 .222.5 


In French. 


1956 721 .1 


~CAQUOT (A.) et KERISEL (J.). 


Traité de mécanique des sols. 3° édition. 

Paris (VI®), Gauthier-Villars, 55, quai des Grands- 
Augustins. Un volume in-8 (16 x 25 cm) de 554 pages 
avec 350 figures, 250 références internationales. (Prix : 
cartonné, 3 800 fr. fr.) 


656 .2 
DURAND (P.). 

Les Transports internationaux. 

Paris, édité par le Recueil Sirey, 22, rue Soufflot. 


Un volume (16 x 25 cm) de 516 pages. (Prix : relié, 
2600 fr. fr.) 
1956 69 


HUNTER (L. E.). 

Reprise en sous-euvre et renforcement des constructions. 

Traduit de l’anglais par P. H. HOLCA. 

Paris (V°), Editions Eyrolles, 61, boulevard Saint- 
Germain. Un volume (16 x 25 cm) de 228 pages, avec 
23 photos dont 18 hors-texte. (Prix : relié, 2 200 fr. fr.) 


1956 621 .8 
PATIN (P.). 

Les Transmissions de puissance et la variation de la 
vitesse. 


Préface de A. CAQUOT, membre de 1’Institut. 
Paris (V°), Editions Eyrolles, 61, boulevard Saint- 
Germain. Un volume (16 x 25 cm) de 340 pages, avec 
318 figures et 8 planches hors-texte. (Prix : 3 300 fr. fr.) 


In German. 


1956 
BAATZ (H.). 
Uberspannungen in Energieversorgungsnetzen. 
Berlin, Springer-Verlag, 295 Seiten mit 213 Abbil- 
dungen. (Preis : Granzleinen, DM 34.50.) 


621 .332 


Prof. Dr.-Ing. Walther LAMBERT. 

Nahverkehrsbahnen der Grosstadte. Raum- und Kosten- 

probleme der vertikalen Auflockerung. 

Forschungsergebnisse des Verkehrswissenschaftlichen 
Instituts an der Technischen Hochschule Stuttgart. 
Heft 18. 

Berlin/Gottingen/Heidelberg, Springer-Verlag. Ein 
Band (19 x 27 cm) von 73 Seiten mit 42 Abbildungen 


und 68 Tabellen, nebst 47 Blattern 4°. (Preis 
DM 15.—.) 
1956 385 (09 (436) 


Die Osterreichischen Bundesbahnen — Ein Spiegelbild 
Osterreichischen Wiederaufstieges. 

Festschrift zur Inbetriebnahme des neuen Wiener 
Stidbahnhofes und zur Aufnahme des elektrischen 
Betriebes auf der Stidbahnstrecke Wien-Gloggnitz. 

Herausgeber : Osterreichische Verkehrswerbung G. 
m.b.H.-Verlager : Dipl.-Ing. Rud. Bohmann Industrie- 
und Fachverlag, Wien 1. Ein Band (33 x 24 cm) von 
70 Seiten mit zahlreichen Bildern. 


1956 656 
Schiene und Strasse, 1956. 
Herausgeber : Prof. L. BRANDT. 


Dortmund, Verkehrs- und Wirtschaftsverlag G.m.b.H. 
200 Seiten. (Preis : DM 6.—.) 


In English. 


1956 
ALLEN (Cecil J.). 
Trains Annual, 1957 
One brochure (9 1/2 x 7 in.) of 96 pages, illustrated. 
Hampton Court, Surrey : Jan Allan Ltd., Craven 
House. (Price : 10 s. 6 d.) 


385 (05 


1956 385 .(061 .4 & 621 .33 (73) 

Association of American Railroads. Electrical 
Section of the Engineering and Mechanical Divisions. 

Advance reports of the fourth annual meeting, 
Chicagow lll June e260, 2/56 25. 

One yolume of 362 pages. 

Chicago 5, Ill. : Published by the A.A.R., 59 East 
Van Buren Street (No. price stated.) 


(1) The numbers placed over the title of each book are those of the decimal classification proposed by the Railway Congress 
conjointly with the Office Bibliographique International, of Brussels, (See « Bibliographical Decimal Classification as applied to Railway 


Science », by L. WEISSENBRUCH in the number for November 1897, of the Bulletin of the International Railway Congress, p. 


1509.) 


fo 


1956 621 .33 


COTTON (H.). 

Electrical principles. 

London : Published by the Cleaver-Hume Press, Ltd., 
31, Wrights Lane, W. 8. (Price : 12 s. 6 d.) 


1956 55 
ELWYN E. SEELYE. 

Foundations design and practice . 

London : Chapman and Hall, Limited, 37, Essex 


Street, W.C. 2. (Price : 128 s.) 


1956 385 (09 (42) 
NOCK (O.S.). 

British Railways in action. 

London : Thomas Nelson and Sons, Ltd., 36, Park 


Streets Welles (btICem a2 55.) 


1956 385 (05 

Overseas Railways 1956. 

One volume (11 1/2 x 8 1/2 in.) of 136 pages, illus- 
trated. 

London, S. W. 1. : The Railway Gazette, 33, Tothill 
Street. (Price : 7s. 6 d.) 

1956 
RIDDLE (J.). 

Ball bearing maintenance. 

Norman : University of Oklahoma Press U.S.A. 
(Price $ 5.) 

London : Arthur F. Bird, 66, Chandos place, W.C. 2. 
(Price ; 42 s. 6 d.) 


625 .214 


1956 
SKROTZKI (B.G.A.). 

Electric transmission and distribution. 

New York : Published by Mc Graw-Hill, 330 W., 
42nd Street. N. Y. 36. 448 pp., 6 x 9, 291 illus. 
(Price : $ 7.50). 


621 .33 


[ 016. 385 (05 ] 


1956 621 .132 .1 (4 

The locomotives of the Great Western Railwa 
Part II : Rail motor vehicles and internal combustic 
locomotives. ; 

Published by the Railway Correspondence & Trav 
Society. Obtainable from its Honorary Publicatiot 
Officer, Mr. R.M. Tomkins, 96, Kenilworth Driv 
Croxley Green, Rickmansworth, Herts. 8 in. x 6 ir 
26 pp. X 13 pp. plates. (Price : 4 s. 6 d.) 


1956 

The Railwaymen’s year book, 1956. 

London Railway Publications Limited, Vernc 
House, Sicilian Avenue, W.C. 1. 8 1/2 in. x 5 1/2 i 
96 pp., Paper covers. (Price : 5 s.) 
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In Italian. 


1956 
BELUZZI (O.). 

Scienza delle Costruzioni. Vol IV. 

Bologna : Nicola Zanichelli, editore. X-438 pagin 
con 258 illustrazioni e 527 esercizi svolti. (Prezzo 
4 000 lire.) 


69 (( 


In Swedish. (= 439 .71.) 


1956 385 (09 .3 (485) = 439 J 

S J 100 Ar (1856-1956). Special Number (No. 6) | 
Jarm Gzs-teknik Statsbaneingenjéren. 

Stockholm, Jdarnvdgs-teknik Statsbaneingenjéren, Gu 
marsvdgen 27. One brochure (8 1/4 x 11 1/2 in.) | 
58 pages, copiously illustrated. (Price : 1 kr. 25 Ore 


II. — PERIODICALS. 


In French. 


Acier- Stahl- Steel. (Bruxelles.) 
1956 
Acier- Stahl- Steel, novembre, p. 457. 
FALTUS (F.). — Stabilité des membrures comprimées. 
(1 000 mots & fig.) 
1956 
Acier- Stahl- Steel, novembre, p.461. 


624 


621 .31 


HEBRANT (F.). — Essais de pylénes supports de | 


lignes électriques. (1 500 mots & fig.) 


1956 
Acier- Stahl- Steel, novembre, p. 469. 
TAKABEYA (F.). — Problemes relatifs aux effets 
des liaisons dans les grils de poutres. (2 000 mots & fig.) 


624 .2 | 


Bulletin des C.F.F. (Berne.) 


1956 6 
Bulletin des C.F.F., novembre, p. 186. 


WALTER (H.). — Le systéme des cartes perforé 
(1 000 mots & fig.) 


1956 
Bulletin des C.F.F., novembre, p. 188. 


DUTOIT. — Automation et chemins de fer. (800 m« 
& fig.) 


656 .2 


1956 
| Bulletin des C.F.F., décembre, p. 200. 


WEBER (H.A.).—La nouvelle voiture-salon As4i 10( 
(1 000 mots & fig.) 


625 .232 (49 


Bull. de la Soc. des Ing. Civ. de France, 


= 


trification de 


» 
< 


ulletin de la Société des Ingénieurs Civils 
‘ de France. (Paris.) 
1956 621 .33 (44) 


fasc. n° 14, 
Doso2, et 383. 


GARREAU (M.). — Résultats techniques de 1|’élec- 
Valenciennes-Thionville. (500 mots.) 


LEFORT (H.). — Résultats économiques de 1’élec- 


_ trification de la ligne Valenciennes-Thionville. (800 mots.) 


te 


1956 536 


Bull. de la Soc. des Ing. Civ. de France (mémoires), 


fasc. V, septembre-octobre, p. 327. 
j CHAMBADAL (P.). — Etudes de cycles-vapeur s’ins- 
pirant des cyles de turbines 4 gaz. (5000 mots & fig.) 


Bulletin de l’Union internationale 
des Chemins de fer. (Paris.) 


1956 385 (09 (3) & 385 .113 (3) 
Bulletin de l’Union intern. des ch. de fer, novembre, 


p. 308. 
Les Chemins de fer en 1955. (Septiéme Partie.) 
(1 200 mots.) 
Chemins de fer. (Paris.) 
1956 625 .232 (44) 


Chemins de fer, septembre-octobre, p. 125. 
PORCHER (B.). — Le matériel ferroviaire de 1’Admi- 
nistration francaise des P.T.T. (5000 mots & fig.) 


1956 - 621 .13 (42) 
Chemins de fer, septembre-octobre, p. 139. 
Baron VUILLET. — Performances des locomotives 


britanniques récentes. (10000 mots & fig.) 


1956 625 .23 (44) 
Chemins de fer, septemibre-octobre, p. 149. 
_BRUHAT (L.).— La S.N.C.F. commande des voitures 
allongées. (800 mots & planche.) 


Electricité. (Paris.) 


1956 621 .3 


-Electricité, octobre, p. 237. 


COQUILLION (J.). — + Condensateurs au papier 
imprégné de pyraléne pour le courant alternatif. Conditions 
a réaliser pour qu’ils puissent résister 4 des températures 
et a des tensions élevées. (4000 mots & fig.) 


Genie Civil. (Paris.) 
1956 621 (06 
Génie Civil, n° 3433, 15 novembre, p. 414. 
La Cinquiéme Conférence Mondiale de 1’Energie. 
(Vienne, juin 1956.). (2500 mots & fig.) 


= Wah ee 


1956 
Génie Civil, n° 3433, 15 novembre, p. 417. 
LEFAUDEUX (G.). — Efforts internes dans les 
poutrelles laminées. (1 500 mots & fig.) 


62 (O1 


1956 624 .32 (43) 
Génie Civil, n° 3433, 15 novembre, p. 422. 
Le nouveau pont métallique portant le Chemin de 
Ae glee tt de Wuppertal (Allemagne). (500 mots 
g.) 


L’Industrie des Voies ferrées & des Transports 
automobiles. (Paris.) 


1956 656 .224 
L’Industrie des Voies Ferrées et des Transports auto- 
mobiles, octobre, p. 123. 
Nouvelle pince de contréle du Réseau Ferré de la Régie 
Autonome des Transports Parisiens. (600 mots & fig.) 


Rail et Traction. (Bruxelles.) 


1956 621 .33 (493) 
Rail et Traction, septembre-octobre, p. 255 et suiv. 

Electrification de la ligne Bruxelles-Luxembourg. Voies 
et ouvrages d’art. — Electricité et signalisation. (40 pages 
& fig.) 

1956 
Rail et Traction, septembre-octobre, p. 303. 

MOLLER (E.). — Le frein a air comprimé moderne 
pour trains rapides, omnibus et de marchandises. 
(2000 mots & fig.) 


625 .253 


Revue Générale des Chemins de fer. (Paris.) 


1956 656 .211 .5 (44) 
Revue Générale des Chemins de fer, novembre, p. 513. 

PEIRANI et JAY. — La modernisation de la gare 
de Marseille-Saint-Charles. (2° étape — Batiment a 
voyageurs.). (2500 mots & fig.) 


1956 621 .33 (44) 
Revue Générale des Chemins de fer, novembre, p. 521. 

CHAMPVILLARD. — Mise en service de la traction 
électrique sur la section de ligne Bellegarde-Geneéve. 
(2000 mots & fig.) 

1956 656 .261 (44) 
Revue Générale des Chemins de fer, novembre, p. 527. 

JACQUIN et DOUXAMI. — Le service de camion- 
nage de la S.N.C.F. dans la Région parisienne. (8 000 
mots & fig.) 

1956 385 .58 (44) 
Revue Générale des Chemins de fer, novembre, p. 546. 

BOIS (R.) et CHEVREAU (J.). — Le centre de 
réhabilitation de blessés de Vitry-sur-Seine. (2 500 mots 
& fig.) 


aoe If aan 


1956 625 .14 & 625 .2 
Revue Générale des Chemins de fer, novembre, p. 566. 

BERNARD (M.). — Le probléme de l’adhérence 
roue-rail. (1600 mots & fig.) 


1956 625.143 
Revue Générale des Chemins de fer, novembre, p. 569. 

Recherches sur les moyens d’augmenter la durée des 
rails. (1000 mots.) 


Revue de la Mécanique. (Bruxelles.) 


1956 621 .438 
Revue de la Mécanique, n° 4, octobre, p. 4. 
PICARD (F.). — L’emploi du générateur de gaz a 


pistons libres en traction ferroviaire. (6 000 mots & fig.) 


Revue de la Société Royale Belge des Ingénieurs 
et des Industriels. (Bruxelles.) 


1956 656 
Revue de la Soc. Roy. Belge des Ing. et des Indus., 
novembre, p. 403. 
VREBOS (J.).—Les transports urbains, internationaux, 
intérieurs. Aspects techniques et économiques. (8 000 
mots & fig.) 


La Technique Moderne. (Paris.) 


1956 
La Technique Moderne, novembre, p. 529. 
MAAS (G.). — Les capteurs de vibrations. (4 000 mots 
& fig.) 


62 (01 


1956 621 .431 .72 (44) 
La Technique Moderne, novembre, p. 548. 

PELLEVAT (A.). — Les locomotives diesel de 2 000 ch 
de la S.N.C.F. (3 500 mots & fig.) 


Travaux. (Paris.) 


1956 
Travaux, octobre, p. 545. 
CARPENTIER (L.). — Le premier grand pont-rail 
frangais en béton précontraint : le viaduc de la Voulte 
(suite et fin). (3000 mots, tableaux & fig.) 


624 .63 (44) 


1956 
Travaux, novembre, p. 601; décembre, p. 658. 
GUILLOT (R.). — Applications pratiques de la 
théorie de l’Elasticité. (6000 mots & fig.) 


62 (01 


La Vie du Rail. (Paris.) 


1956 
La Vie du Rail, 7 octobre, p. 3. 
Voie sur longrines Laval. (500 mots & fig.) 


625 .142 .1 


1956 625 .143 .3 (44 
La Vie du Rail, 14 octobre, p. 8. 
AUBERT (V.). — Le Train meuleur de rails. (1 20 


mots et fig.) 


1956 625 .2 (73 
La Vie du Rail, 14 octobre, p. 10; 21 octobre, p. 12 

Aux U.S.A., la vogue des trains légers a centre d 
gravité abaissé s’affirme chaque jour davantage. (1 50} 
mots et fig.) 


1956 625 .13 (44 
La Vie du Rail, 21 octobre, p. 6. 
VINCENOT (H.). — On palpe les tunnels entr 


Foix et Puigcerda avec l’appareil palpeur-mesureu 
Castan. (2000 mots & fig.) 


1956 656 .225 (73) & 656 .261 (73 
La Vie du Rail, 4 novembre, p. 10. 

GERSCHWYLER (H.). — Un container de faibl 
volume. (Container Sealdbin). (500 mots & fig.) 


In German. 


Die Bundesbahn. (Darmstadt und KGIn.) 


1956 621 .335 : 656 .222¢ 
Die Bundesbahn, Nr. 18, September, S. 928. 

WILKE (G.). — Elektrische Triebwagen der Deutscher 
Bundesbahn als Mittel zur Verbesserung und Verbil 
ligung des Personenverkehrs. (4000 Worter & Abb, 


1956 656 . 
Die Bundesbahn, Nr. 18, September, S. 938. 

ROVER (K.). — Reiseverkehrsstromzahlungen. (5 00 
Worter, Tafeln & Abb.) 


1956 656 .2 
Die Bundesbahn, Nr. 18, September, S. 952. 
BEHLING (G.). — Psychologische Unfallverhiitun: 


durch Farbeinwirkung. (4000 Worter & Tafeln.) 


Deutsche Eisenbahntechnik. (Berlin.) 


1956 621 .431 .7 
Deutsche Eisenbahntechnik, September, S. 331. 

SCHULZE (H.). — Die Dieselzugférderung im Net 
des Fragebogens. (4000 Wéorter, Tafeln & Abb 


1956 625 .258 (43 
Deutsche Eisenbahntechnik, September, S. 340. 

PURITZ & SCHMIDTKE. — Gleisbremsen in de 
Deutschen Demokratischen Republik. (2 000 Worter 


1956 624 (4: 
Deutsche Eisenbahntechnik, September, S. 343. 

MUDRACK (G.). — Die Reichsbahn-Bauiiberwachun 
und Abnahme von Briicken und Stahlbauwerken. (6 00 
Worter, Tafeln & Abb.) 


1956 ; 625 .235 (43) 
Bpeuische Eisenbahntechnik, September, S. 352. 

_ WIRTH (W.). — Die Farbspritztechnik bei der 
‘Deutschen Reichsbahn (unter den Gesichtspunkten 
meuer Erkenntnisse). (6000 Worter & Abb.) 


2) Oe 


_ 1956 656 .25 
Deutsche Eisenbahntechnik, September, S. 361. 
_ WESCHKE (H.). — Stand der Entwicklung der 


Basatechnik. (4000 Wérter & Abb.) 


Der Eisenbahningenieur (Frankfurt a. Main.) 


1956 O562 1158s 656 212-7 
Der Eisenbahningenieur, September, S. 219. 

POPPLOW (H.). — Stihlerne Ingenieurhochbauten 
der Deutschen Bundesbahn. (2900 Worter & Abb.) 


1956 621 .132 .6 (43) 
Der Eisenbahningenieur, September, S. 224. 

BORCHARDT (J.). — Die _ Personenzugtender- 
lokomotive der Baureihe 66. (800 Worter & Abb.) 


1956 621 .134 2 
Der Eisenbahningenieur, September, S. 226. 
LINDER (R.). — Die Druckausgleichwirkung des 


Karl-Schulz-Kolbenschiebers. (S00 Worter, Tabellen & 
Abb.) 


1956 625 .15 
Der Eisenbahningenieur, September, S. 228. 
SCHEPERS (H.). — Gleis- und Weicheneinrechnung 


unter Benutzung des Trig. Form. 19. (300 Worter & Abb.) 


1956 625 .143 
Der Eisenbahningenieur, September, S. 232. 
NURNBERGER (W.). — Ein neuer Schienenkopf- 


messer. (600 Wo6rter & Abb.) 


~ E.T.R. Eisenbahntechnische Rundschau. 
(K6In-Darmstadt.) 


1956 625 .213 
Hisenbahntechnische Rundschau, September, S. 351. 
' GAEBLER (G.A.). — Luft- und Gasfedern. Ein 
Beitrag zur Fortentwicklung von Fahrzeugfedern. 
(11 000 Worter, Tafeln & Abb.) 

1956 625 .5 (494) 


Eisenbahntechnische Rundschau, September, S. 368. 

JOBST (H.). — Entwicklung und Stand des Baues 
yon Standseilbahnen, insbesondere in der Schweiz. 
(8 000 Worter, Tafeln & Abb.) 


1956 625 .1 (43) 
Fisenbahntechnische Rundschau, September, S. 383. 
OHLEMUTZ (A.). — Die Hebung des Express- 


gutsteges im Hauptbahnhof Darmstadt. (3 000 Worter 
& Abb.) 


5. 


1956 621 .335 (43) 
Eisenbahntechnische Rundschau, Oktober, S. 400. 

KASPEROWSKI (O.). — Die Zweifrequenzlokomotive 
der Albtalbahn. (5000 Worter & Abb.) 


1956 . 625 .24 
Eisenbahntechnische Rundschau, Oktober, S. 412. 

KREISSIG (E.). — Der Uerdinger Entwurf fiir den 
Giiterwagen der Zukunft. (4000 Worter & Abb.) 


1956 625 .11 (43) 
Eisenbahntechnische Rundschau, Oktober, S. 422. 

KRAUTMANN (H.). — Neubau der Biggeltalbahn. 
(3 000 Worter & Abb.) 

1956 625 .28 (43) 
Eisenbahntechnische Rundschau, Oktober, S. 431. 

FRYDAG (K.) & HANKO (H.). — Uber die tech- 
nische Entwicklung der Lokomotive in der Bundes- 
republik Deutschland seit 1945. (5 000 Worter & Abb.) 


1956 662 
Eisenbahntechnische Rundschau, Oktober, S. 444. 
MAYR (F.). — Entwicklung von Foérderung und 


Preis von Erd6él und Dieselkraftstoff. (2000 Worter, 
Tafein & Abb.) 

1956 621 .431.72 
Eisenbahntechnische Rundschau, Oktober, S. 449. 

Zweiteilige Ambulanz-Triebwagenziige. (2 000 Worter 
& Abb.) 

1956 625 .144.1 
Eisenbahntechnische Rundschau, Oktober, S. 453. 

RAAB (F.). — Versuche am liickenlosen Gleis. (2 000 
Worter & Abb.) 


Europa Verkehr. (Darmstadt.) 

1956 656 .2 
Europa Verkehr, Heft 3, S. 139. 

Prof. Dr. Ing. E. FROHNE. — Ein neues Eisenbahn- 


bewusstsein. (1 600 Worter & Abb.) 


1956 621 .436 
Europa Verkehr, Heft 3, S. 150. 

SCHMIDT (E.).— Die Bedeutung des schnellaufenden 
Dieselmotors fiir Schiffbau und Schienenfahrzeug. 


(3 000 Wo6rter & Abb.) 


Glasers Annalen. (Berlin.) 


1956 625 .28 
Glasers Annalen, Oktober, S. 303. 

FLEMMING (F.). — Die neuere technische Ent- 
wicklung des Zugfoérderungsdienstes der Deutschen 
Bundesbahn. (4000 Worter & Tabellen.) 

1956 385 (06 (4) 


Glasers Annalen, Oktober, S. 309. 

PHILIPP (W.). — Die Bedeutung der EUROFIMA 
« Europdische Gesellschaft fiir die Finanzierung von 
Eisenbahnmaterial ». (3 000 Worter & Abb.) 


- 
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1956 656 .224 

Glasers Annalen, Oktober, S. 314. : 
SPERLING (E.) & BETZHOLD (Ch.). — Beitrag 

zur Beurteilung des Fahrkomforts in Schienenfahrzeugen 


(2000 Worter, Tafeln & Abb.) 


1956 62913143 
Glasers Annalen, Oktober, S. 318. 
NORDMANN (H.). — _ Genauigkeitsfragen der 


Zugférderungsmechanik. (15000 Worter & Tafeln.) 


1956 
Glasers Annalen, Oktober, S. 336. 
MESSERSCHMIDT (W.). — Der Mangan-Hartstahl 
als Sonderwerkstoff im Lokomotivbau. (1 200 Worter 
& Tafeln.) 


621 .13 


Internationales Archiv fiir Verkehrswesen. 
(Mainz.) 


1956 656 .235 
Internationales Archiv fiir Verkehrswesen, Nr. 17, 
1. Septemberheft, S. 383. 
REBHAN (A.). — Die Selbstkosten als Grundlage 
der Giiterverkehrstarife. (7 000 Worter & Abb.) 


1956 625 .6 
Internationales Archiv fiir Verkehrswesen, Nr. 18, 
2. Septemberheft, S. 407 und 410. 
LAMBERT (W.). — Leben wirtschaftliche Gebiete 
von den Nebenbahnen? Erwiderung. (2500 Worter.) 
BASELER (W.). — Schlusswort. (zur obigen Frage). 
(3 000 Worter.) 
1956 O21T 132-6 
Internationales Archiy fiir WVerkehrswesen, Nr. 19, 
1. Oktoberheft, S. 425. 
BRANDT (L.). — Atomenergie im Verkehr. (5 000 
Worter & Abb.) 


Der Offentliche Verkehr. (Bern.) 


1956 625 .611 (494) 
Der Offentliche Verkehr, November, S. 3. 


Bundesfinanzreform und Eisenbahnen. (1 200 WoOrter.) 


Signal und Draht. (Frankfurt a. M.) 


1956 
Signal und Draht, Oktober, S. 159. 
WEIDLICH (H.). — Versuche und Erfahrungen der 
Deutschen Bundesbahn mit Fernsehanlagen. (4 000 Wor- 
ter & Abb.) 


656 .254 (43) 


1956 
Signal und Draht, Oktober, S. 165. 
KUMMELL (K. F.). — Das Spurplanstellwerk 
Offenbach (Main) der Bauform Lorenz. (1 000 Worter 
& Abb.) 


656 .257 (43) 


1956 
Signal und Draht, Oktober, S. 167. 
KERSCHENBOOM (H.). — Ferniiberwachung vo 
unbesetzten Richtfunkrelaisstellen der Deutschen Bunde 
bahn. (1 500 Worter & Abb.) 


656 .254 (4. 


Verkehr. (Wien.) 
1956 

Verkehr, Nr. 47, 24. November, S. 1533. 
BLAU (R.B.). — Die Notwendigkeit eines « Einhet 

lichen Transittarifs »... und Gedanken zu einem « Eur 

pdischen Transittarif ». (1 000 Worter.) 


656 .235 


1956 
Verkehr, Nr. 50, 15. Dezember, S. 1637. 
WALDBRUNNER (K.). — Die _ betriebsfremde 
Lasten der Eisenbahnen. (600 W6orter.) 


385% 


In English. 


Bulletin, American Railway 
Engineering Association. (Chicago.) 


1956 625 .172 (7 
Bulletin, American Railway Engineering Associatio 
Vol. 58, No. 531 (Part 2), September-October, p. 
Area Handbook of instructions for care and operatic 
of maintenance of way equipment. Second edition, 19. 
(149 pages.) 


The Chartered Mechanical Engineer. 
(London.) 


1956 621 .13; 621 .33 & 621 .431. 
The Chartered Mechanical Engineer, December, p. 5: 

CROWE (T.A.). — Motive power on land 1914-195 
(6 500 words, tables & figs.) 


The Engineer. (London.) 


1956 621)... 1325 @ 
The Engineer, November 23, p. 731; November 
p. 767. 

POULTNEY (E.C.). — Notable locomotives of 19 
(8 000 words & figs.) 


Engineering. (London.) 


1956 621 .133 ( 
Engineering, November 16, p. 610; November 30, p. 6 

SIMPSON (C.R.H.). — The experimental spirit. 
1. Locomotive boiler designs that failed (to be continue 
(9 400 words & figs.) 


625 .216 


Engineering, December 7, p. 722. 
ad railway buffer with controlled recoil. (400 words 
g. 
1956 
Engineering, December 7, p. 723. 


_ Halving the weight of a lightweight coach. (800 words 
& figs.) 


625 .215 (73) 


: Gas and Oil Power. (London.) 


1956 621 .431 772 G) 
Gas and Oil Power, November, p. 258. 


Diesel-mechanical locomotives for the Middle-East. 
(1 000 words & figs.) 


Proceedings of the Institution of Mechanical 


Engineers. (London.) 
1955 656 .2 
Proceedings of the Institution of Mechanical Engineers, 
Vol. 169, No. 40, p. 811. 
GILMOUR (A.). — Fuel consumption and the speed 
of railway transport. (4800 words, tables & figs.) 


1955 621 .431 .72 
Proceedings of the Institution of Mechanical Engineers, 
Vol. 169, No. 40, p. 820. 
PICARD (F.L.). — An experimental turbo-diesel 
locomotive. (8 500 words & figs.) 


1955 625 .216 
Proceedings of the Institution of Mechanical Engineers, 
Vol. 169, No. 40, p. 845. 
FITZJOHN (A.P.). — Developments in high capacity 
shock absorbers and buffers. (4800 words & figs.) 


The Locomotive. (London.) 


1956 621 .338 (42) 
The Locomotive, September, p. 164. 
“L.M.R. Mersey and Wirral electric stock. (1 300 words 


& figs.) 


1956 
The Locomotive, September, p. 166. 
Pressed Steel Company Limited. (200 words & figs.) 


625 .24 (42) 


_-- 1956 621 .132 .1 (438) 
The Locomotive, September, p. 168. 
STOCKLAUSNER (H.K.). — Pclish State Railways 


(P.K.P.) locomotives. (1 000 words & figs.) 


1956 G2Z10-335m03) 
The Locomotive, September, p. 172. 

Rectifier locomotives, N.Y., N.H. & H.R.R. (900 words 
& figs.) 

1956 621 
‘The Locomotive, September, p. 174. 

Ten years of railcar engine operation. (600 words, 


tables & 1 fig.) 


431 .72 (82) 


eee ir 


Modern Railroads. (Chicago.) 


1956 621 .431 .72 (73) 


Modern Railroads, August, p. 61. 
The split-level makes its bid. (1 400 words & figs.) 


1956 
Modern Railroads, August, p. 118. 
SHEDD (T.). — Pioneer IIIf combines weight-cost- 
savings. (Parts I and II — 2900 words & figs.) 


621 .431 .72 (73) 


1956 
Modern Railroads, August, p. 134. 


RICE (V.). — More payload with aluminum. (2 100 
words & figs.) 


625 .24 (71) 


Modern Transport. (London.) 


1956 
Modern Transport, July 28, p.14. 
Australian railcars B.U.T. Diesels for 3 ft. 
gauge. (400 words & figs.) 


621 .431 .72 (94) 


6 in. 


1956 
Modern Transport, August 11, p. 5. 
Inter-city Diesel trains. Multiple-unit buffet car sets. 
(1 900 words & figs.) 


621 .431 .72 (42) 


1956 
Modern Transport, August 18, p. 3. 
CANTLIE (K.). — The brake controversy-Air pressure 
compared with Vacuum. (2 300 words.) 


625 .25 


1956 
Modern Transport, August 25, p. 5. 
Concrete-steel sleepers. — Experience with S.N.C.F. 
track. (600 words & 1 fig.) 


625 .142 .3 (44) 


1956 
Modern Transport, August 25, p. 9. 
Heating Diesel-powered passenger trains. Coras Iom- 
pair Eireann builds special vans. (800 words & figs.) 


625 .234 


1956 656 .2 (460) 
Modern Transport, September 8, p. 7; September 15. p. 7. 

Railway modernisation in Spain. Development of 
RENFE from 1949-1956. Electrification : Diesel traction. 
(2000 words & figs.) 

1956 621 
Modern Transport, September 15, p. 11. 

New Diesel railcars. (1 500 words & figs.) 


431 .72 (42) 


1956 
Modern Transport, September 22, oy 
New principles in railway rates. (4 ‘000 words & | fig.) 


656 .23 (42) 


1956 656 .222 (42) 
Modern Transport, September 29, p. 7 
The new Talisman service — High rail speeds on 


London-Edinburgh route. (1 100 words, tables & figs.) 


ea Se 


1956 621 .33 (42) 
Modern Transport, October 6, p. 3. 


Electrical maintenance. (1 300 words & figs.) 
656 .25 (42) 


1956 
Modern Transport, October 6, p. 7. 
Block signal instrument. (700 words .& figs.) 


The Oil, Engine and Gas Turbine. (London.) 


1956 625 .2 (42) 
The Oil Engine and Gas Turbine, October, p. 217. 

Rubber-metal devices for railway work. (700 words 
& figs.) 


1956 621 .431 .72 (42) 
The Oil Engine and Gas Turbine, October, p. 220. 
C.ILE.’s latest main-line locos. (600 words & figs.) 


1956 621 .431 .72 (42) 
The Oil Engine and Gas Turbine, November, p. 266. 
Rail engine fuel injection equipment. (800 words & figs.) 


Railway Age. (New York.) 


1956 625 .21 (73) & 656 .25 (73) 
Railway Age, August 13, p. 43. 
Either way on either track. (800 words & figs.) 


1956 
Railway Age, August 20, p. 27. 
Hanford line hauls radioactive freight. (1 000 words 
& figs.) 


656 .2 (73) 


1956 625 .244 (73) 
Railway Age, August 27, p. 24; Nov. 5, p. 38. 
Mechanical reefer fleet grows. (3 200 words & figs.) 


1956 
Railway Age, September 3, p. 33. 
Big tunnel gets cooling system. (600 words & figs.) 


625 .13 (73) 


1956 
Railway Age, September 10, p. 22. 
One man has controls of 14 interlockings at his fingertips. 
(700 words & figs.) 


656 .254 (73) 


The Railway Gazette. (London.) 


1956 656 .212 (42) 
The Railway Gazette, August 24, p. 232. 

High-elevation lighting in mashalling yards. (1 000 words 
& figs.) 

1956 656 .281 (42) 
The Railway Gazette, August 24, p. 240. 

Ministry of Transport accident report. Milton, near 
Didcot, November 20, 1955; British Railways, Western 
Region. (5000 words & figs.) 


1956 656 .211 (5: 
The Railway Gazette, August 31, p. 258. 
VISVANADHAN (S.L.). — New passenger static 


at New Delhi. (1 300 words & figs.) 


1956 621 .431 .72 (4 
The Railway Gazette, August 31, p. 261. 

C.IL.E. Diesel passenger services. (1 600 words, | tab 
& 1 fig.) 


1956 621 .33 
The Railway Gazette, August 31, p. 264; September 2: 
p. 384. 


CROFT (E.H.).— Bogie design for electric locomotive: 
Part 1 : Methods of limiting transverse forces on th 
track and stresses on bogie and body. (3 000 words & figs 


1956 
The Railway Gazette, August 31, p. 266. 
Southern region multiple-unit electric stock. (800 worc 
& figs). 


1956 
The Railway Gazette, August 31, p. 271. 
Ministry of Transport accident report. Barnes, Decen 
ber 2, 1955; British Railways, Southern Region. (4 80 
words & 1 fig.) 


1956 625 .23 ( 
The Railway Gazette, September 7, p. 293. 
Rolling stock for the Gold Coast. (1 300 words & figs 


621 .338 (4 


656 .283 (4 


1956 625 .232 (4: 
The Railway Gazette, September 14, p. 318. 
British Railways refreshment cars. (1 200 words & figs 


1956 625 .151 (42) & 625 .174 (4 
The Railway Gazette, September 21, p. 349. 
Oil circulation point heaters on London transport line 
(800 words & figs.) 


Diesel Railway Traction. 
(A Railway Gazette Publication.) (London.) 


1956 621 .431 .72 4 
Diesel Railway Traction, September, p. 331. 
British inter-city Diesel trains. (2 700 words & figs 


1956 
Diesel Railway Traction, September, p. 337. 
The disc brake. An examination and discussion of tt 
use of frictional materials, with braking forces remove 
from the wheel rims. (3 800 words & figs.) 


625 .7 


1956 621 .431 7 
Diesel Railway Traction, September, p. 343. 

Fairbanks-Morse opposed-piston engine. (2 400 wor 
& figs.) 

1956 656 .25 & 621 .431 .7 
Diesel Railway Traction, September, p. 352. 

Engine braking for railcars. (1 200 words & figs 


= 
~~ 


_ Railway Locomotives and Cars. (New York.) 


- 


_ 1956 : ~ 621 .431 .72 (73) 
Railway Locomotives and Cars, September, p. 64. 

TURNER (C.P.). — Let’s be logical about Diesel 
maintenance. (1 000 words & 1 fig.) 


1956 621 .431 .72 (73) & 656 . 22 (73) 
Railway Locomotives and Cars, September, p. 79. 
_ FOSTER (E.A.). — Freight train performance analyser. 
(700 words, 1 table & figs.) 


1956 621 .33 (52) 
Railway Locomotives and Cars, September, p. 81. 
Japan adopts 60-cycle electrification. (700 words & figs.) 


1956 625 .231 (73) 
Railway Locomotives and Cars, October, p. 58. 
How NP baggage cars are built. (700 words & figs.) 


World Industry. (London.) 


1956 
World Industry, October, p. 22. 
BAUD (R.V.). — Magnetic inspection of wire ropes 
for aerial cable-ways, and cable-cranes and similar 
means of transport. (2000 words & figs.) 


625 .4 


In Spanish. 


Ferrocarriles y Tranvias. (Madrid.) 


1956 385 (09 .3 (460) 
Ferrocarriles y Tranvias, abril, p. 90. 
WAIS (F.). — Origen y desarrollo de los ferrocarriles 


aragoneses. (7 000 palabras). 


1956 
Ferrocarriles y Tranvias, abril, p. 101. 
NAVARRO GIL (L.). — Ferrocarriles americanos. 
Impresiones de un viaje. (6000 palabras & fig.) 


385 (09 (73) 


In Italian. 


Giornale del Genio Civile. (Roma.) 


1956 691 
Giornale del Genio Civile, settembre, p. 611. 

CESTELLI GUIDI (C.). — Considerazioni critiche 
sul calcolo delle sezioni in cemento armato. (2 000 parole.) 


1956 TPA 38) 
Giornale del Genio Civile, settembre, p. 615. 
CARPUTI (U.). — Sulle vibrazioni delle piastre di 


fondazione. (1500 parole & fiz.) 


ser '9. et: 


Ingegneria Ferroviaria. (Roma.) - 


1956 625 .13 
Ingegneria Ferroviaria, ottobre, p. 751. 
CORBELLINI (G.). — Luci ed ombre sull’ultimo 


traforo ferroviario delle Alpi. (6000 parole & fig.) 


1956 
Ingegneria Ferroviaria, ottobre, p. 765. 
PELLIS (P.). — La possibilita economica della 
vyentilazione nelle lunghe gallerie autostradali. (5 000 parole, 
tabelle & fig.) 


625 .13 


1956 656 .2 (45) 
Ingegneria Ferroviaria, ottobre, p. 775. _ 
RIGGIO (A.). — Aspetti tecnico-economici dell’ 


esercizio della rete F.S. attraverso gli anni. (6 000 parole 
& fig.) 


Trasporti Pubblici. (Roma.) 


1956 656 .254 
Trasporti Pubblici, ottobre, p. 1571. 
SASSO (S.). — Gli impianti di comando centralizzato 


nel moderno esercizio ferroviario. (2 000 parole.) 


1956 
Trasporti Pubblici, ottobre, p. 1639. 
La Metropolitana di Mosca. (1000 parole & fig.) 


625 .42 (47) 


In Netherlands. 


De Ingenieur. (Den Haag.) 


1956 625 .1 (492) 

De Ingenieur, n™ 45, 9 november, p. V. 59; nt 47, 
23 november, p. V. 67. 

De spoorwegwerken te Rotterdam. 

JURGENS (W.H.L.) — I. Korte inleitliag. 

NOYON (S.) — De algemene opzet en technische 
bijzonierheden van dz werken. (2 000 woorden & fig.) 

VAN RAVESTEYN (S.). — UI. Bouwkundige aspecten 
der werken. (1 500 woorden & fig.) 


1956 
De Ingenieur, nt 48, 30 november, p. Bt. 97. 
SWEYS (A.H.). — De Preflex-ligger. (1 000 woorden 
& fig.) 


624 .2 


Spoor- en Tramwegen. (Den Haag.) 


1956 625 .23 (73) 
Spoor- en Tramwegen, n* 21, 11 oktober, p. 325; 
nt 22, 25 oktober, p. 345. 
VAN OMME (N.). — « Pioneer III ». (3 000 woorden 
& fig.) 


— 


1956 625 .258 
Spoor- en Tramwegen, n™ 21, 11 oktober, p. 332. 

Problemen bij het gebruik yan remschoenen. (3 000 
woorden.) 


1956 385 .517 .1 (492) 
Spoor- en Tramwegen, n™ 21, 11 oktober, p. 335. 

LANDSKROON (F.P.A.). — De pensioenen bij de 
spoorwegen. (2000 woorden & tabellen.) 


1956 656 .21 & 656 .25 
Spoor- en Tramwegen, n? 22, 25 oktober, p. 341. 

DE BLIECK (V.J.M.). — Drie- of viersporige baan- 
vakken? (2000 woorden & fig.) 


1956 625 .13 (492) 
Spoor- en Tramwegen, n? 22, 25 oktober, p. 348. 

ENTKEN (J.F.A.M.). — Velsertunnel najaar 1957 
gereed. (2000 woorden & fig.) 


1956 621 .33 (493) 
Spoor- en Tramwegen, n? 22, 25 oktober, p. 351. 

JACOPS (A.). — De grootste stap in de electrificatie 
der Belgische Spoorwegen. (1 500 woorden.) 


In Portuguese. 


Gazeta dos Caminhos de Ferro. (Lisboa.) 


1956 385 (09 .3 (46! 
Gazeta dos Caminhos de Ferro, n° 1653, 1 novembri 
p. 549. 
DE QUADROS ABRAGAO (F.). — No Centenari 
dos Caminhos de Ferro em Portugal. Algumas noté 
sobre a sua historia. (1 000 palavras.) 


Boletim da C. P. (Lisboa.) 


1956 625 .11 
Boletim da C.P., n° 329, novembro, p. 13. 

RIBEIRO (A.). — O  <«calculador » MATISA/ 
(2 000 palavras & fig.) 

1956 385 (06 .1 


Boletim da C.P., n° 329, novembro, p. 19. 

BOTELHO DA COSTA (M.). — Breve Bosque} 
histérico da Associacao Internacional do Congresso d 
Caminhos de Ferro. (1 500 palavras.) 
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General Secretary of the Permanent Commission of the International Railway Congress Association. 


(MARCH 1957) 


I. — BOOKS. 
1956 385 
In French. Die Geheimnisse der Eisenbahn. 2. neubearbeitete 
Auflage. 
Basel, Verlag fiir Wissenschaft, Technik und Industrie. 
1956 625 .112 (675) | 707 Seiten mit 624 Illustrationen, davon 6 mehrfarbig, 
SAMUS (C.). graphische Darstellungen, Zeichnungen und Tabellen. 


Passage de la jauge métrique a la jauge anglaise du 
roncon ferré Kindu (Port-Empain)—Albertville. 
Bruxelles, Extrait des Mémoires in-8° de 1’Académie 
toyale des Sciences coloniales. 29 pages de texte avec 
hotos et 11 planches hors-texte. 


1956 62 (01 
Compte rendu général des travaux de la Conférence 
nternationale sur les méthodes non destructives pour 
étude et le contréle des matériaux. (Bruxelles, 23-28 mai 
955). 

Auderghem-Bruxelles, éditeur Association des 
ndustriels de Belgique, 29 avenue André-Drouart. 
Jn ouvrage (21 x 29 cm) d’environ 400 pages, illustré. 
Prix : 700 fr. belges.) 


1956 
TRAUX (H.). 
Dictionnaire francais-anglais des termes relatifs a 
électrotechnique, J’électronique et aux applications 
onnexes. 

Paris, Eyrolles, éditeur. Un volume (16 x 25 cm) 
le 168 pages. (Prix : 960 fr. fr.) 


621 .3 (03 


1956 313 .385 
JNION INTERNATIONALE DES CHEMINS DE 
ER. (U.I.C.) 

Statistique Internationale des Chemins de fer. Année 
955. 

Paris (XVII®), Secrétariat Général de VULIC., 
0, rue de Prony. Un ouvrage broché (24 x 31 cm) 
le 168 pages, avec de nombreux tableaux. 


In German. 


1956 621 .392 
3ARSCH (W.). 
Verbesserungsvorschlige fiir die Lichtbogenschweissung. 
Halle (Saale), VEB Carl Marhold Verlag. 100 Seiten 


nit 85 Abbildungen und 4 Tafeln. (Preis : DM 7.45.) 


Lexikonformat. (Preis : Ganzleinen, DM 48.—.) 


1956 624 .2 
Prof. Dr.-Ing. O. GRAF und Dr.-Ing. E. BRENNER. 

Versuche an Verbundtragern. Berichte des Deutschen 
Ausschusses fiir Stahlbau. Heft 19. 

Koln, Stahlbau-Verlags-G.m.b.H. 82 Seiten. 


1956 
UTESCHER (G.). 
Bemessungsverfahren fiir Verbundtrager. 
Berlin, Springer-Verlag. Ein Band von 39 Seiten 
und 24 Tafeln, mit 27 Abbildungen. (Preis : DM 12.—.) 


624 .2 


In English. 


1956 385 (061 .4 (73) 

American Railway Engineering Association Bulletin. 
Vol. 58, No. 532, November. 

Reports of Committees : 16.— Economics of railway 
location and operation; 13.— Water, oil and sanitation 
services; 9.— Highways; 14.— Yards and terminals; 
20.— Contract forms; 25.— Waterways and harbors; 
6. — Buildings. 

Chicago 5, Ill. : Published by the American Railway 
Engineering Association, 59, East Van Buren Street. 


1956 621 .431 .72 
BOLTON (W.F.). 

The Railwayman’s Diesel Manual. 

One brochure of 96 pages. 

London : G. H. Lake and Co. Ltd., 156, Camden 


High Street, N.W. 1. (Price : 7s. 6 d.) 


1956 621 .33 
Electric Railway Society Journal-1. 
One volume (8 x 6 1/2 in.) of 76 pages. (Duplicated — 
Paper covers). Obtainable from the Hon. Secretary, 
Electric Railway Society, 4, Sandhurst Road, Sidcup, 


Kent. (Price : 10 s./—.) 


(1) The numbers placed over the title of each book are those of the decimal classification proposed by the Railway Congress 


onjointly with the Office Bibliographique International, of Brussels, } 
cience », by L. WEISSENBRUCH in the number for November 1897, of the Bulletin of the International Railway Congress, p. 


(See « Bibliographical Decimal Classification as applied to Railway 


1509.) 


pass: SP OF Ne 


1956 625 .13 
HARTLEY (H.A.). 
Famous bridges and tunnels of the world. — 
One volume (7 1/2 x 5 in.) of 142 pages, illustrated. 
London : Fredk. Muller Limited, 110, Fleet Street, 


E.C. 4. (Price : 8 s. 6 d.) 


1956 55 
HENRY (F.D.C.). 

The design and construction of engineering foundations. 

London : Publishers — E. and F.N. Spon, Limited, 
15, Bedford Street, W.C. 2. (Price : 63 s.) 


1956 
HOLLOWAY (R.M.). 
Fundamentals and design of freight-car brake riggings. 
Chicago 4 : Air Brake Association, Room 827, 
80, E. Jackson boulevard. (Price : $ 1.25.) 


625 .25 


1957 385 (02 
KEMPE’S ENGINEERS’ YEAR-BOOK, 1957. 

Vols 1 and 2. — 62nd edition. 

London Morgan Brothers (Publishers) Ltd., 
28, Essex Street, Strand, W.C. 2. (7 x 5 x 1 3/4in.). 
132 pp. and 1416 pp. Illustrated. (Price : 82 s. 6 d. — 
two volumes in case.) 


[ 016. 385 (05 ] 


: 


1956 385 (09 
LEE (CH. E.). | 

The Metropolitan District Railway. 

Lingfield, Surrey Oakwood Press, Bucklan 
Tandridge Lane. (Price : 8 s. 6 d.) 

1956 625 


WROTTESLEY (A.J.F.). 
Famous Underground Railways of the world. 
One volume (7 1/2 x 5 in.) of 144 pages, illustrat 
London : Frederic Muller Ltd., Ludgate Hou 
110, Fleet Street, E.C. 4. (Price : 8 s. 6 d.) 


In Spanish. 


1956 
IBANEZ GARCIA (M.). 

Practicas sobre determinacion grafica de esfuer: 
intermedios y calculo de estructuras. 

Madrid, Editorial Dossat, S.A., Plaza de Sa 
Ana, 9. XII + 278 paginas con 338 figuras y grafic 
(Precio : 400 pesetas.) 


Il. — PERIODICALS. 


In French. 


Acier- Stahl- Steel. (Bruxelles.) 


1956 621 .392 


Acier- Stahl- Steel, décembre, p. 493. 

SELLIER (E.). — Le soudage des aciers avec électrode 
consommable sous atmosphere d’anhydride carbonique. 
(2000 mots, tableaux & fig.) 


1957 
Acier- Stahl- Steel, janvier, p. 13. 
CHOLOUS (J.). — Reconstruction du pont sur la 
Vienne a Chatellerault (France). (1500 mots & fig.) 


625 .13 (44) 


1957 
Acier- Stahl- Steel, janvier, p. 31. 
DESCANS (L.). — Quelques considérations sur le 
calcul des rideaux de palplanches. (2000 mots & fig.) 


(PARR 


Annales des Ponts et Chaussées. (Paris.) 


1956 691 
Annales des Ponts et Chaussées, novembre-décembre, 
p. 811. 
PELTIER (R.). — Note sur la «revibration » des 
bétons. (3000 mots & tableaux.) 


Bulletin technique de la Suisse Romande. 
(Lausanne.) 


1956 625 
Bull. techn. de la Suisse Romande, 8 décembre, p. 4 

FISCHER (E.), BOVET (O.) et PERRET (J.). 
Influence de l’ame en chanvre sur la corrosion 
cables métalliques. (2000 mots, tableaux & fig.) 


1957 ; 62 
Bull. techn. de la Suisse Romande, 5 janvier, p. 
BLANC (Ch.). — Etude stochastique de l’err 


dans la résolution approchée de problémes d’élasti 
plane. (2500 mots & fig.) 


1957 621 .33 (44 + 4 
Bull. techn. de la Suisse Romande, 5 janvier, p. 
Electrification Bellegarde-Genéve. (2000 mots & | 


Bulletin des Transports Internationaux 
par Chemins de fer. (Berne.) 


1956 347 .763 (é 
Bull. des transp. intern. par ch. de fer, novembre, Dx 

MARTIN (A.). — L’adaptation aux nouvelles € 
et CIV du droit suisse régissant les transports par che 
de fer. (1 500 mots.) 


: 347 .763 (437) 
Bull. des transp. intern. par ch. de fer, novembre, p. 359. 
_ PETROVSKY (A.). — Les principes économiques du 
veau droit de transport ferroviaire tchécoslovaque 
(a suivre). (4000 mots.) 

— ag mee 

_ 1956 385 .113 (436) 
Bull. des transp. intern. par ch. de fer, novembre, p. 388. 
Les résultats d’exploitation des Chemins de fer fédéraux 
autrichiens en 1955. (1000 mots.) 


att 


Bulletin scientifique de l’Association des Ingé- 
mieurs électriciens sortis de 1|’Institut Electro- 
technique Montefiore. (Liége.) 


1956 621 .31 
Bull. scient. de l’Assoc. des Ing. électric. sortis de 
l'Institut Electrotechnique Montefiore, juillet, aodt, 
septembre, p. 487. 
DUTOIT (A.). — L’évolution des turbo-alternateurs 
de grande puissance. (5000 mots & fig.) 


Bulletin de l?Union internationale 
des Chemins de fer. (Paris.) 


1956 385 (09 (3) & 385 .113 (3) 
Bulletin de 1’Union intern. des ch. de fer, décembre, 
p. 339. 
Les Chemins de fer en 1955 (huitiéme partie). 
(3 000 mots.) 


Chemins de fer. (Paris.) 


1956 621 .33 (52) 
Chemins de fer, novembre-décembre, p. 161. 

NOUVION (F.). — Les Chemins de fer Japonais. 
Nouveaux adeptes de 1’électrification en courant mono- 
phasé de fréquence industrielle. (4000 mots, tableaux 


& fig.) 


1956 625 .28 
Chemins de fer, novembre-décembre, p. 168. 
PORCHER (B.). — Vingt ans de chemins de fer 
4 travers vingt années de « Chemins de fer ». (5 000 mots 
& fig.) 
"1956 621 .431 .72 (42) 
Chemins de fer, novembre-décembre, p. 181. 
Les autorails R.D.C. (1000 mots & fig.) 


1956 625.232 (73) 
Chemins de fer, novembre-décembre, pp. 182, 183 et 185. 

Le train automoteur du New-Haven. (300 mots & fig.) 

Le train Hi-level du Santa-Fe. (1000 mots & fig.) 

Le train «Tubular » du Pennsylvania RRD. (1 200 
mots & fig.) 

1956 625 .232°(73) 
Chemins de fer, novembre-décembre, p. 188. 

La voiture Pioneer III. (2000 mots & fig.) 


OS ca 


Containers. (Paris.) 
1956 
Containers, n° 16, décembre, p. 14. 
HARDIE (C.). — La palettisation dans les transports 
publics routiers du Royaume-Uni. (2 500 mots & fig.) 


656 .225 (42) 


1956 655 .225 (42) & 656 .261 (42) 
Containers, n° 16, décembre, p. 33. 

Développement des containers et mise en service de 
nouveaux types sur les Chemins de fer Britanniques. 
(500 mots & fig.) 

1956 
Containers, n° 16, décembre, p. 37. 

L’utilisation des containers et des palettes pour les 
transports postaux. (1 500 mots & fig.) 


656 .224 


1956 656 .225 & 656 .261 
Containers, n° 16, décembre, p. 45. 

Container-citerne repliable pour transport de liquides. 
(300 mots & fig.) 


Economie et Technique des Transports. 


(Zurich.) 
1956 621513 3e7, 
Economie et Technique des Transports, n° 116 (7-9), 
p. 106 


HUG (Ad.-M.). — Le traitement des eaux d’alimen- 
tation des chaudiéres de locomotives a vapeur. (3 500 mots, 
tableau & fig.) 

1956 669 .71 
Economie et Technique des Transports, n° 116 (7-9), 

Delis noe ilO-12) spy tsa: 

SUTTER (K.). — Neuzeitliche Konstruktionen in 

Aluminium. (A suivre). (7500 Worter & Abb.) 


Electricité. (Paris.) 


1956 62 (06 
Electricité, novembre, p. 245. 

AURICOSTE (J.). — Essais de synthése sur le Congrés 
International de l’Automatique. (Paris, 18/24 juin 1956.) 


(3 500 mots.) 


1956 62 (Ol 
Electricité, novembre, p. 250. 

HEMARDINQUER (P.). — Les ultra-sons et leurs 
applications industrielles. Les générateurs 4 magnéto- 


striction et a électro-striction. (5000 mots & fig.) 


Génie Civil. (Paris.) 
1956 624 .51 (44) 
Génie Civil, n° 3434, 1°" décembre, p. 429. — 
DUMAS (J.). — Le pont-route de Tancarville sur 
Vestuaire de la Seine. (2500 mots & fig.) 


et 


Eg hoe 


1956 625 .13 (436 + 45) 
Génie Civil, n° 3434, 1°" décembre, p. 442. 

Projet de tunnel ferroviaire transalpin entre 1’Autriche 
et l’Italie. (600 mots & carte.) 


1956 625 .212 (44) & 625 .42 (44) 
Géniel Civil, n° 3435, 15 décembre, p.. 449. 

PAPAULT (R.). — La mise en service du premier 
train sur pneumatiques du Métropolitain de Paris. 
(4000 mots & fig.) 


1956 621 .3 (06 
Génie Civil, n° 3435, 15 décembre, p. 454. 

La 16¢ Conférence Internationale des Grands Réseaux 
Electriques. (4000 mots.) 


1956 62 (01 & 691 
Génie Civil, n° 3435, 15 décembre, p. 460. 

BOURDON (C.). — Le calcul des étriers continus 
pour béton armé. (1 500 mots & fig.) 


L’Industrie des Voies ferrées et des Transports 
automobiles. (Paris.) 


1956 656 .254 (44) 
L’Industrie des Voies ferrées et des Transports auto- 
mobiles, décembre, p. 154. 
L’utilisation des liaisons radio-électriques 4 la R.A.T.P. 
(2000 mots & fig.) 
1956 625 .212 (44) 
L’Industrie des Voies ferrées et des Transports auto- 
mobiles, décembre, p. 157. 
La mise en service du matériel roulant sur pneuma- 
tiques du Métropolitain. (500 mots & fig.) 


Revue Belge des Transports. (Bruxelles.) 


1956 621 .431 .72 (493) 
Revue Belge des Transports, n° 9, décembre, p. 11. 
BOULANGER (S.). — Locomotives Diesel-hydrau- 
liques de maneuvre, types 250-252-253. (2 000 mots & fig.) 


Revue Générale des Chemins de fer. (Paris.) 


1956 625 .234 (44) 
Revue Générale des Chemins de fer, décembre, p. 577. 

ROBERT et BRUN. — La généralisation du condi- 
tionnement d’air sur les voitures du train « Mistral » 
1956. (6000 mots & fig.) 


1956 656 .237 (44) 
Revue Générale des Chemins de fer, décembre, p. 595. 

SCHERER. — Amélioration des méthodes d’exploi- 
tation commerciale dans les bureaux des gares de la 
S.N.C.F. (3 000 mots & fig.) 


1956 625 .14 J 
Revue Générale des Chemins de fer, décembre, p. 603 
MAUZIN. — Appareils utilisés pour des mesures 

la voie au cours d’essais a trés grande vitesse réali 
entre Facture et Ychoux en mars 1955. (1 000 mots & fig: 


1956 656 .211 .5 (44) & 656 .224 (44 
Revue Générale des Chemins de fer, décembre, p. 608 

COQUARD. — L/’organisation de la location de 
places sur la Région de la Méditerranée de la S.N.C.F 
(2000 mots & fig.) 

1956 385 (09 (8 
Revue Générale des Chemins de fer, décembre, p. 613 

TESSIER (M.). — Les Chemins de fer en Amériqu 
Latine. (2000 mots & cartes.) 


1956 625 .215 (4 
Revue Générale des Chemins de fer, décembre, p. 619 

CHAN. —-Essais de bogies européens dans le cadr 
de V’O.R.E. (U.I.C.). (1000 mots.) 


1956 621 .33 (52 
Revue Générale des Chemins de fer, décembre, p. 633 

LOUSSERT. — Electrification en courant monophas 
a fréquence industrielle des Chemins de fer Nationaw: 
Japonais. (800 mots & carte.) 


Revue de la Société Royale Belge des Ingénieur 


et des Industriels. (Bruxelles.) 
1956 62 (0 
Revue de la Soc. Roy. Belge des Ing. et des Indus 
décembre. p. 451. 
FINDLEY (W.N.). — La fatigue des métaux sou 
Veffet de contraintes combinées. (5000 mots & fig 


1956 65 
Revue de la Soc. Roy. Belge des Ing. et des Indus 
décembre, p. 466. 
VREBOS (J.).— Les transports urbains, internationaux 
intérieurs. Aspects techniques et économiques (troisiém 
partie). (7000 mots.) 


Travaux. (Paris.) 
1956 
Travaux, décembre, p. 619. 
ESQUILLAN (N.). — Le premier grand pont-ra 
frangais en béton précontraint : le viaduc de la Voult 
Procédés d’éxécution. (9000 mots & fig.) 


624 .63 (4¢ 


1956 69 
Travaux, décembre, p. 662. 

Rapport sur la gélivité des bétons et sur la définitio 
de la composition des bétons. (1 000 mots.) 


La Vie du Rail. (Paris.) 
1956 
La Vie du Rail, 11 novembre, p. 17. 
Les plus longs tunnels du monde. (300 mots & tableav 


625 .13 ( 


: 
> 4 


_ 1956 625 .13 (44) 
La Vie du Rail, 18 novembre, p. 3. 
~ QUINCIEU (A.). — Ste-Marie-aux-Mines et son 


tunnel. (1 600 mots & fig.) 


1956 656 .1 (73) & 656 .2 (73) 
La Vie du Rail, 18 novembre, p. 10. 

Le « Railvan » semi-remorque circule aussi bien sur 
le rail que sur la route. (1000 mots & fig.) 


1956 

La Vie du Rail, 18 novembre, p. 13. 
BERMOND (P.). — Electrification Dijon-Déle. 

(1 000 mots & fig.) 


621 .33 (44) 


1956 
La Vie du Rail, 25 novembre, p. 14. 
Le triage électronique de Houston. (1 000 mots & fig.) 


656 .212 .5 (73) 


1956 625 .212 : 625 .42 (44) 
La Vie du Rail, 25 novembre, p. 37. 

La premiére rame de métro sur pneumatiques est mise 
en service sur la ligne Chatelet-Mairie des Lilas. (500 mots 
& fig.) 


In German. 


Die Bundesbahn. (Darmstadt und K6ln.) 


1956 385 (09 (43) 
Die Bundesbahn, Nr. 19, Oktober, S. 974 und 994. 
UNVERZAGT (W.). — Die Bundesbahndirektion 


Frankfurt am Main. (5000 Worter & Abb.) 
KUKIELKA (W.). — Die betrieblichen Verhaltnisse 

und Aufgaben im Bezirk der Bundesbahndirektion 

Frankfurt am Main. (4000 Worter & Abb.) 


1956 656 .222 .6 (43) 
Die Bundesbahn, Nr. 19, Oktober, S. 1005. 

GAHRS (J.). — Giiterverkehrs- und Giitertarifdienst 
im. Bundesbahndirektionsbezirk Frankfurt am Main. 
(4000 Worter & Abb.) 


1956 625 .26 (43) 
Die Bundesbahn, Nr. 19, Oktober, S. 1016. 

SCHINKE (J.). — Die Aufgaben der Ausbesserungs- 
werke der Geschaftsfiihrenden Direktion fiir das Werk- 
stattenwesen Frankfurt am Main als Auftraggeber der 
Wirtschaft und Diener des Verkehrs. (3000 WoOrter 
& Abb.) 


1956 656 .222 .4 : 621 .33 (43) 
Die Bundesbahn, Nr. 20, Oktober, S. 1038. 

CHAUSSETTE (G.). — Fahrplanprobleme zur Ruhr- 
Elektrifizierung 1957. (5000 Wéorter, Tafeln & Abb.) 

1956 623 
Die Bundesbahn, Nr. 20, Oktober, S. 1048. 

VOGEL (W.). — Geschichte und Gestalt des Eisen- 
bahn-Militartarifs. Teil II : 1953-1956. (7 000 Worter.) 


aH 75 <. 


1956 62 (01 
Die Bundesbahn, Nr. 20, Oktober, S. 1062. 

DEUTLER (H.). — Dehnungsmessungen, ein Zweig 
der modernen mechanischen Messtechnik. (2 000 Worter 
& Abb.) 

1956 385 (09 .3 (485) 
Die Bundesbahn, Nr. 20, Oktober, S. 1068. 

GUNTHER (A.). — Hundert Jahre schwedische 
Eisenbahnen. (8 000 Worter, Tafeln & Abb.) 


1956 385 (09 (43) 
Die Bundesbahn, Nr. 22, November, S. 1197. 

ACKER (Th.). — Die Bundesbahndirektion Mainz. 
Riickblick und Uberblick. (5000 Wéorter & Abb.) 


1956 341 .324 (43) 
Die Bundesbahn, Nr. 22, November, S. 1211. 

WACHTEL (F.). — Rechtliche und organisatorische 
Entwicklung der Eisenbahn in der franzésischen Besat- 
zungszone. (4000 Worter & Karte.) 


1956 656 .2 (43) 
Die Bundesbahn, Nr. 22, November, S. 1217. 

REITZEL (A.). — Wirtschaft und Verkehr im 
rheinisch-pfalzischen Raum. (5000 Worter & Abb.) 


1956 656 .2 (43) 
Die Bundesbahn, Nr. 22, November, S. 1234. 

HUBER (V.). — Betriebsaufgaben bei der Bundes- 
bahndirektion Mainz. (3 000 Worter, Tafel & Abb.) 


1956 
Die Bundesbahn, Nr. 22, November, S. 1241. 
SCHWEINITZ (M.). — Zehn Jahre Wiederaufbau 
bei der Bundesbahndirektion Mainz. (2500 Worter 
& Abb.) 


624 (43) 


1956 725 .3 (43) 
Die Bundesbahn, Nr. 22, November, S. 1246. 

FALCK (H.). und GEISSLER (E.). — Eisenbahn- 
bauten als Ausdruck eines modernen Gestaltungswillens. 
(7000 Worter & Abb.) 

1956 621 .33 (43) 
Die Bundesbahn, Nr. 22, November, S. 1266. 

FRAUNHOLZ. — Die Elektrifizierung der linken 
Rheinstrecke yon Ludwigshafen (Rhein) bis Remagen. 
(5000 Worter & Abb.) 


Deutsche Eisenbahntechnik. (Berlin.) 
1956 656 .2 
Deutsche Eisenbahntechnik, Oktober, S. 369. 

POTTHOFF (G.). — Die Selbsttatigkeit im Eisen- 
bahnbetrieb. (6 000 Worter.) 


1956 625 .28 


Deutsche Eisenbahintechnik, Oktober, S. 377. 
WOSCHNI (R.). — Das wirtschaftlichste Zugforder- 
system. (10000 Worter, Tafeln & Abb.) 


6 


1956 621 .431 .72 
Deutsche Eisenbahntechnik, Oktober, S. 390. 

JANSA (F.). — Dieselelektrische Fahrzeugantriebe. 
(Fortsetzung folgt.) (7000 Worter, Tafeln & Abb.) 


1956 621 .35 
Deutsche Eisenbahntechnik, Oktober, S. 404. i 
ZIMMERMANN (H.). — Superaktivierte alkalische 


Akkumulatoren. (500 Worter & Abb.) 


Der Eisenbahningenieur. (Frankfurt am Main.) 
1956 621 .335 
Der Eisenbahningenieur, Oktober, S. 239. 
WILKE (G.). — Rationelle Modernisierung der 
Eisenbahnen durch elektrische Triebwagen. (800 W6Orter.) 


1956 621 .335 (43) 
Der Eisenbahningenieur, Oktober, S. 240. 

BRAUER (A.). — Die neuen Akkumulatortriebwagen 
der DB. (1500 Worter & Abb.) 


1956 
Der Eisenbahningenieur, Oktober, S. 243. 
EICHINGER (W.). — Der Oberleitungswechsel- 
stromtriebwagen ET 30. (2000 Worter & Abb.) 


621 .335 (43) 


1956 
Der Eisenbahningenieur, Oktober, S. 250. 
ROEMERT (E.). — Eindriicke vom amerikanischen 
Oberbau. (2000 Worter & Abb.) 


625 .17 (73) 


1956 625 .162 & 656 .254 
Der Eisenbahningenieur, Oktober, S. 253. 

FISCHER (W.). — Verkehrssicherheit an Bahn- 
tibergangen. (3 000 Worter & Abb.) 


1956 
Der Eisenbahningenieur, Oktober, S. 258. 
GRANDRATH (F.). — Grundstellung der Weichen. 
(2000 Worter & Abb.) 


625 .151 


1956 
Der Eisenbahningenieur, Oktober, S. 260. 
BILLERBECK (J.). — Der Holzschutz als technische 
Bauleistung. (1 200 W6orter.) 


694 


E.T.R. Eisenbahntechnische Rundschau. 
(K6In-Darmstadt.) 


1956 625 .1 (4) 
Eisenbahntechnische Rundschau, November, S. 455. 

DRESSLER (A.). — Pline neuer Alpenbahnen. 
(2000 Worter & Abb.) 

1956 6258215 


Eisenbahntechnische Rundschau, November, S. 462. 

MIELICH (A.). — Bewaéhrung und Weiterentwicklung 
des Drehgestelles « Minden-Deutz 50 ». (3 000 Worter 
& Abb.) 


1956 625 .21 
Eisenbahntechnische Rundschau, November, S. 46 

SPERLING (E.) und POLAK (A.). — Schwin; 
versuche zur Kladrung des giinstigsten Kederungsye 
hiltnisses von Achs- und Wiegenfederung an Minder 
Deutz-Drehgestellen. (3 000 Worter & Abb.) 


1956 656 .222 | 
Eisenbahntechnische Rundschau, November, S. 47. 

V. NIEDERHAUSERN (W.). — Der starre Fahrpla: 
seine Gesetzmassigkeit und Konstruktion. (6 000 Wort 
& Abb.) 


Elektrische Bahnen. (Miinchen.) 


1956 621 .33 ¢ 
Elektrische Bahnen, November, S. 245; Dezembe 
S278) 


EBELING (H.) und ROST (R.). — Die elektriscl 
Zugforderung in Mittel- und Westeuropa. (13 000 Wort 
& Abb.) 


1956 621 .32 

Elektrische Bahnen, November, S. 258. 
TRAUSCHEL (E.). — Selbsttatig nachgespann 

Einfachaufhangung an Beiseilen fiir Strassen- ur 


Vorortbahnen. (4000 Worter & Abb.) 


Glasers Annalen. (Berlin.) 


1956 621 .132 .3 (4 
Glasers Annalen, November, S. 343. 

WITTE (F.). — Die neuen Dampfiokomotiv-Reihen ¢ 
und 10 der Deutschen Bundesbahn. (8 000 W6rte 
Tafeln & Abb.) 

1956 
Glasers Annalen, November, S. 357. 

SCHWENKHAGEN (H.F.). — Die Bedeutung d 
Kernenergie fiir die Verkehrstechnik. (5 000 W6Orter 


621 


1956 625 .2: 
Glasers Annalen, November, S. 363. 

MOLLER (E.). — Kritische Betrachtungen z 
Eisenbahndruckluftbremse. (5000 Worter & Abt 

1956 621 .431 .72 (5 
Glasers Annalen, November, S. 373. 

MASINO (G.). — Dieselmechanische und _ diese 


hydraulische Triebwagen fiir die Indischen Eisenbahne 
(1 500 Worter & Abb.) 


Internationales Archiv fiir Verkehrswesen. 
(Mainz.) 
1956 . 385 (09 (5 
Int. Archiv. fiir Verkehrswesen, Nr. 20, 2. Oktoberhe' 
S. 449. 
v. LOCHOW (H.J.). — Eisenbahnbau in der Volk 
republik China. (10000 Wérter & Abb.) 


625 .2 & 656 .22 
at. ou fiir Verkehrswesen, Nr. 21, 1. Novemberheft, 
2 473. 

BASELER (W.). — Das ei jemme Pain. (4 000 
VGrter & Abb.) 


1956 656 (43) 

at: Se fiir Verkehrswesen, Nr.23, 1. Dezemberheft, 
RyAl 

STOLTING (E.). — Die Notwendigkeit einer Neu- 

rientierung der deutschen Verkehrspolitik. (5 000 Worter.) 


chweizerisches Archiv fiir Verkehrswissenschaft 


und Verkehrspolitik. (Ziirich.) 
1956 656 .23 
chweizerisches Archiv fiir Verkehrswissenschaft und 
Verkehrspolitik, Nr. 4, S. 293. 
NIEHANS (J.). — Preistheoretischer Leitfaden fiir 
erkehrswissenschafter. (12 000 Worter.) 


1956 656 (73) 
chweizerisches Archiv fiir Verkehrswissenschaft und 
Verkehrspolitik, Nr. 4, S. 321. 
PLOWMAN (E.G.). — National 

olicy in USA. (4000 Worter.) 


Transportation 


1956 385 .1 (485) 

chweizerisches Archiy fiir Verkehrswissenschaft und 
Verkehrspolitik, Nr. 4, S. 331. 

PASZKOWSKI (F.). — Verkehrsinvestitionen in 

chweden in den Jahren 1954-1956. (1500 Worter 

c Tafeln.) 


1956 656 .222 .5 (494) 

chweizerisches Archiv fiir Verkehrswissenschaft und 
Verkehrspolitik, Nr. 4, S. 337. 

RUCHTI (E.). — Abseits der Leichtschnellziige. 

Titische Betrachtungen iiber die Reisegeschwindigkeit 

uf Nebenlinien des 6ffentlichen Verkehrs. (2 500 Worter.) 


Signal und Draht. (Frankfurt a. M.) 


1956 656 .254 (436) 
ignal und Draht, November, S. 175. 

KASBERGER (K.). — Sicherungsmassnahmen der 
BB an Bahniibergingen. (5000 Worter & Abb.) 


1956 656 .253 
ignal und Draht, November, S. 185. 

HUTH (P.). — Fernspeisungen von Blinklichtanlagen 
ad dhnlichen Stromversorgungen tiber Fernmeldelei- 


mgen. (2000 Worter & Abb.) 


In English. 


The Engineer. (London.) 
1956 621 .337 
he Engineer, December 21. p. 900. 
Individual axle drive for electric locomotives. (200 words 


figs.) 


at 5) 7 


1957 12% 62 (42) 
The Engineer, January 4, p. 23; January 11, p. 44. 
Civil Engineering in 1956. (12000 words & figs.) 


1957 
The Engineer, January 11, p. 68. 
Electrification of Southend (Victoria) line. (1 400 words 
& figs.) 


621 .33 (42) 


1957 621 
The Engineer, January 4, p. 34; January 11, p. 73. 
Continental engineering in 1956. (1 200 words & figs.) 


Engineering. (London.) 
1956 621 . 132 
Engineering, December 28, p. 808. 
SIMPSON (C.R.H.). — The experimental spirit. 
3. — Cylinder variations and compounding (continuation 
and end). (2500 words & figs.) 


1957 
Engineering, January 4, p. 25. 
Railway electrification continued. (1 200 words & figs.) 


621 .33 (42) 


Gas and Oil Power. (London.) 


1956 621 .431 .72 
Gas and Oil Power, Annual Number, p. 288. 

DEVEREUX (M.J.). — Experiences with Diesel 
railcars. (4400 words.) 


Indian Railways. (New Delhi). 


1956 625 .234 (54) 
Indian Railways, October, p. 298. 
MADNANI (L.T.). — Introducing India’s first fully 


air-conditioned train. (1 100 words & figs.) 


1956 625 .234 (54) 
Indian Railways, October, p. 302. 
JAMES (D.E.). — Electric power for the air-condi- 


tioned train. (900 words & figs.) 


1956 385 (54) & 656 .2 (54) 
Indian Railways, October, p. 307. 

GANAPATI (M.). — Western Railway’s Rs. 
Crore expansion plan. (2000 words & figs.) 


170- 


Journal and Proceedings of the Institution 
of Electrical Engineers. (London.) 


1956 621 .33 
Journal of the Institution of Electrical Engineers, 


December, p. 720. 
Standard-frequency railway electrification. (2 400 words 


& figs.) 


ae 


1956 621 .33 (42) 
The Proceedings of the Institution of Electrical Engineers, 
Part 1, No. 12, December, p. 624. 
Discussion on the electrification of the Manchester- 
Sheffield-Wath lines. Eastern and London Midland 
Regions, British Railways. (3 500 words.) 


Journal, The Institution of Locomotive 
Engineers. (London.) 


1956 621 . 431 .72 
Journal, The Institution of Locomotive Engineers, 
Vol. 46 (Part 3), p. 235. 
DOHERTY (J.M.). — Evolution of the internal 
combustion locomotive. (57 pages, illustrated.) 


The Locomotive. (London.) 


1956 621 .33 & 621 .431 .72 
The Locomotive, October, p. 180; November, p. 210. 
The English Electric Group. (1 200 words & figs.) 


1956 
The Locomotive, October, p. 186. 
960 HP Diesel locomotives for Eire. (800 words & figs.) 


621 .431 .72 (41) 


1956 
The Locomotive, October, p. 188. 
Rubber suspension for underground bogies. (400 words 
& figs.) 


625 .213 (42) 


1956 
The Locomotive, October, p. 191. 
S.R. instructional train for electrical maintenance staff. 
(1 100 words & figs.) 


621 .33 (42) 


Modern Railroads. (Chicago.) 


1956 625 17273) 
Modern Railroads, October, p. 70. 


Step up Cofga track work. (500 words & figs.) 


1956 
Modern Railroads, October, p. 79. 
How radio helps Cofga. (300 words & figs.) 


656 .25 (73) 


1956 
Modern Railroads, October, p. 107. 
Rock Island RR’s new freight cars. (400 words & figs.) 


625 .24 (73) 


1956 621 .33 (73) 
Modern Railroads, November, p. 106. 
PRR electrification. — Power and speed in mass 


transportation. (2200 words & figs.) 


1956 
Modern Railroads, November, p. 226. 
Mechanization hits high gear. (3 200 words & figs.) 


625 .172 (73) 


— ———e 


Modern Transport. (London.) | 

1956 621 .431 .72 ( 
Modern Transport, October 13, p. 7. 

Diesel locomotives for Eire. (800 words & fig 


1956 656 .2 (. 
Modern Transport, October 13, p. 11 
HOPKINS (C.P.). — Southern modernisation. (‘ 


words.) 
1956 


Modern Transport, October 20, p. 3. 
Carriage washing plant. (800 words & figs.) 


625 .236 ( 


1956 625 22 
Modern Tranport, October 20, p. 17. 
Air brake safeguard. (700 words & figs.) 


1956 656 
Modern Transport, October 27, p. 5. 
den HOLLANDER (F.Q.). — Design in raily 


equipment. (1 000 words & figs.) 


The Oriental Economist. (Tokyo.) 


1956 621 33 ¢ 
The Oriental Economist, June, p. 285. 
SOGO (S.). — National Railways  electrificati 


(2000 words & 1 fig.) 


Railway Age. (New York.) 


1956 656 .2 ( 
Railway Age, September, p. 158. 

ROOS (C.F.). — Traffiic for the next ten ye 
(1 000 words.) 

1956 656 .2 ( 


Railway Age, September, p. 165. 

SCHMIDT (W.H.). — Railroads will grow with 
economy if they can exercise their advantages. (1 500 wo 
& tables.) 


1956 656 .2 ( 
Railway Age, September, p. 175. 

BEHLING (B.N.). — Is this real competitic 
(1 100 words & tables.) 

1956 625 .282 ( 


Railway Age, September, p. 304. 
WILLIAMSON (R.A.). — The locomotive of 19 
(1 000 words & 1 fig.) 
1956 
Railway Age, September, p. 308. 
BLEIBTREU (H.). — Passenger equipment. (1 | 
words & figs.) 


1956 
Railway Age, October 15, p. 7. 
UP’s gas turbines paying off. (400 words & figs.) 


625 .23 ( 


621 .338 ( 


“eo” Ma 
7% 


1956 
ailway Age, October 15, p. 28. 
Switching in both directions. (300 words & figs.) 


656 .212 (73) 


1956 

ailway Age, October 22, p. 22. 

os bearings = economic bearings. (2700 words 
gs. 


625 .214 


1956 
ailway Age, October 22, p. 27. 
Maximum use of single track. (1 400 words & figs.) 


656 .254 (73) 


The Railway Gazette. (London.) 


1956 621%. 13253 
ne Railway Gazette, September 21, p. 351. 
McARD (G.W.). — _ Locomotive compounding. 


000 words & figs.) 

1956 621 .431 .72 (469) 
ne Railway Gazette, September 28, p. 381. 
Diesel-electric units for Portugal. (800 words & figs.) 


1956 621 .431 .72 (941) 
ne Railway Gazette, October 5, p. 409. 
Diesel-electric locomotives for Western Australia. 
000 words & figs.) 


1956 621 .431 .72 (42) 
ne Railway Gazette, October 12, p. 435. 
Diesel trains for North Eastern Region. (900 words 


figs.) 


1956 656 .211 .5 (494) 
ae Railway Gazette, October 12, p. 440. 

New platform roof design in Switzerland. (700 words 
figs.) 


1956 625 .173 (42) 
1e Railway Gazette, October 12, p. 443. 

Relaying in Whiteball tunnel with long-welded rails. 
00 words & figs.) 


1956 625 .23 (42) 


1¢ Railway Gazette, October 19, p. 463. 
Rubber suspension for vestibule gangways. (400 words 
figs.) 


1956 656 .2 (48) 
1¢ Railway Gazette, October 19, p. 465. 
Recent developments in Finland. (900 words & figs.) 


1956 621 .431 .72 (94) 


1e Railway Gazette, October 19, p. 468. 
Australian-built Diesel railcars. (600 words & figs.) 


1956 621 .33 


ie Railway Gazette, October 26, p. 492. 
Materials for overhead current collection. (1 300 words 


figs.) 


ean 9a 


Diesel Railway Traction. 
A Railway Gazette Publication. (London.) 


1956 621 .431 .72 
Diesel Railway Traction, September, p. 360. 
Engine operation and maintenance. 6. — Locomotive 


layout and equipment. (2500 words & figs.) 


1956 621 .431. 72 (73) 
Diesel Railway Traction, October, p. 371. 
Locomotive for lightweight train. (1 000 words & figs.) 


1956 621 .431 .72 (42) 
Diesel Railway Traction, October, p. 375. 

The English Electric standard shunter. (2 500 words 
& figs.) 

1956 
Diesel Railway Traction, October, p. 383. 

KOFFMAN (J.L.). — Pressure cooling. (1 500 words 
& figs.) 

1956 
Diesel Railway Traction, October, p. 388. 

Two-power locomotives for transfer work. (800 words 
& 1 fig.) 


621 .431 .72 


621 .335 


Railway Locomotives and Cars. (New York.) 


1956 625 .25 (73) 
Railway Locomotives and Cars, October, p. 67. 
The 26 brake equipment. (600 words & figs.) 


1956 621 .335 (73) 
Railway Locomotives and Cars, October, p. 77. 

WILES (J.P.). — Virginian installs rectifier-type 
locomotives. (800 words & figs.) 


1956 621 .431 .72 (73) 
Railway Locomotives and Cars, November, p. 55. 

S.P. Research pays off... large scale dual-fuel operation 
is successful. (4800 words & figs.) 


1956 621 .33 (73) & 621 .431 .72 (73) 
Railway Locomotives and Cars, November, p. 81. 

New Haven train-X locomotives merge Diesel and 
third rail operation. (2 800 words & figs.) 


1956 625 . 243 (73) 
Railway Locomotives and Cars, December, p. 33. 
ACL box cars break with tradition. (1 800 words & figs.) 


The Railway Magazine. (London.) 
1956 621 .33 (42) 
The Railway Magazine, August, p. 508. 

Eastern region electrification extended to Chelmsford. 
(1 100 words and figs.) 
1956 


The Railway Magazine, August, p. 524. 
Long railway tunnels. (800 words & table.) 


625 .13 


Railway Steel Topics. (Sheffield.) 


30) 
1956 621 
Ingegneria Ferroviaria, novembre, p. 851; dicemt 

p. 963. 


1956 625 .212 
Railway Steel Topics, Vol. 3, No. 4, p. 25. 
HUNDY (B.B.). — Railway wheel testing. (4 000 words 


& figs.) 


Railway Track and Structures. (Chicago.) 


1956 625 .143 (73) 
Railway Track and Structures, November, p. 42. 
How long rails were painted. (500 words & figs.) 


1956 6259517 20073) 
Railway Track and Structures, December, p. 37. 

The Santa Fe... panoramic view of M/W policy. 
(20 000 words & figs.) 


Transport Bulletin. (United Nations.) 


1956 625 .142 .4 
Transport Bulletin, Economic Commission for Asia 
and the Far East, July, p. 1. 
Concrete sleepers. (2000 words & tables.) 


1956 566 .2 (44) 
Transport Bulletin, Economic Commission for Asia 
and the Far East, July, p. 15. 
STEIN. — Recent developments of the French National 
Railways. (2 500 words.) 


In Spanish. 


Ferrocarriles y Tranvias. (Madrid.) 


1956 385 (09 (73) 
Ferrocarriles y Tranvias, mayo, p. 134. 

SILVELA TORDESILLAS (M.). — La Compaiiia 
del Ferrocarril de Rock Island and Pacific. (4 000 palabras 


& fig.) 


1956 
Ferrocarriles y Tranvias, mayo, p. 149. 
COSTILLA PINAL (B.). — Una divagacién. (3 000 
palabras & fig.) 
1956 
Ferrocarriles y Tranvias, mayo, p. 156. 


Las suspensiones Neidhart-Vevey. (2000 palabras 
& fig.) 


385.524 


625 .213 


In Italian. 


Ingegneria Ferroviaria. (Roma.) 


1956 629 .113) 562 
Ingegneria Ferroviaria, novembre, p. 843. 
STAGNI (E.). — Applicazione dei giunti a scorrimento 


alla trazione filovaria. (4000 parole & fig.) 


RIGHI (R.). — I metodi matriciali nello studio | 
circuiti di commutazione. (10000 parole & fig.) 


1956 621 .33 ¢ 
Ingegneria Ferroviaria, novembre, p. 861. 
MAYER (L.). — Organizzazione e condotta « 


lavori di modifica ed ampliamento degli impianti elettr 
in occasione del raddoppio della linea Battipagl 
Agropoli-Vallo della Lucania. (7000 parole & fi 


1956 656 .1 & 656 
Ingegneria Ferroviaria, novembre, p. 873. 

FASOLI (M.). — Sviluppi tecnici nei trasporti 
porta a porta e collaborazione « strada-rotaia ». (4 0 
parole & fig.) 


1956 621 
Ingegneria Ferroviaria, novembre, p. 882. 
PASCUCCI (L.). & GARGIULO (A.). — Cale 
meccanico delle funi tese fissate agli estremi e sollecit 
da carichi uniformemente distribuiti e da cari 


concentrati. (3 000 parole & fig.) 


Politica dei Trasporti. (Roma.) 


1956 656 .2 
Politica dei Trasporti, novembre, p. 565. 
DE BELLIS (V.). — I trasporti delle auto da turisr 


con i treni viaggiatori. (4000 parole & fig.) 


Rivista di Ingegneria. (Milano.) 


1956 656 .2 
Rivista di Ingegneria, dicembre, p. 1465. 
MATTIAZZO (F.). — Vibrazioni di un_rileve 


ferroviario al passaggio dei treni (dati sperimenta 
(3 000 parole & fig.) 


In Netherlands. 


De Ingenieur. (Den Haag.) 


1957 656 3222 5\(4 
De Ingenieur, n™ 1, 4 januari, p. V. 1. 

DE GRAAFF (W.J.). — Het dienstregelingssyste: 
van de Nederlandsche Spoorwegen. (5000 woord 
& fig.) 


Spoor- en Tramwegen. (Den Haag.) 


1956 625 .144 
Spoor- en Tramwegen, n™ 23, 8 november, p. 3: 
DRIESSEN (Ch.H.J.). — Voegloos spoor. (5 (¢ 


woorden & fig.) 


1956 656 .23 (42) 
or- en Tramwegen, n™ 23, 8 november, p. 362. 
WALTER (J.). — De interim beslissing van de 


tish Transport Commission. (1 000 woorden.) 


a 


1956 385 (06 (4) 
poor- en Tramwegen, n™ 24, 22 november, p. 373. 
LEOPOLD (P.R.). — De Europese Maatschappij 


tot Financiering van Spoorwegmaterieel « Eurofima ». 
(2000 woorden.) 


= 1956 385 (09 .3 (485) 
Spoor- en Tramwegen, n™ 24, 22 november, p. 375. 

Honderd jaar Staatsspoorwegen in Zweden. (2 000 
woorden & fig.) 


1956 O25 2 lO) 
Spoor- en Tramwegen, n™ 24, 22 november, p. 383. 
~KRABBENDAM (G.). — Wegonderhoud in Japan. 
{1 200 woorden & fig.) 


— 31 


In Czech. (= 91.886.) 


Inzenyrské Stavby. (Praha.) 


1956 625 .12 = 91 .886 
Inzenyrské Stavby, November 19, p. 502. 

KLIMES (F.). — Defects in the making of the 
permanent way of railway lines. (1000 words & fig.) 


1956 624 (469) = 91. 886 
Inzenyrské Stavby, December 19, p. 563. 

SMITKA (V.). — The most recent bridges in Portugal. 
(2000 words & figs.) 

1956 691 = 91 .886 
Inzenyrské Stavby, December 19, p. 567. 

GEORGIEVSKY (A.). — The corrosion of steel 
construction and the means of protection. (3 000 words 
& figs.) 


® 


M. Weissenbruch & Co., Ltd., Printer to the King, 49, rue du Poingon, Bruxelles. 
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I. — BOOKS. 
> 1956 ea 
In French. SZABO (13; 
Einfiihrung in die Technische Mechanik. 
1956 621 31 2: verbesserte und erweiterte Auflage. : 
HUCHET (R.). : Berlin, Springer-Verlag. 397 Seiten mit 492 Abbil- 


Manuel pratique de l’électricien. Tome I : L’énergie 
électrique et son transport. 

Paris, Dunod, éditeur, 92, rue Bonaparte. Un volume 
(46 x 22 cm) de 360 pages, avec 270 figures. (Prix : 
broché, 1 250 fr. fr.) 


1956 
ILIOUCHINE (A.A.). 
Plasticité (déformation élastico-plastique). 
Paris, Eyrolles, éditeur. Un volume relié (16 x 24 cm) 
de 376 pages, avec 116 figures. (Prix : 5 300 fr. fr.) 


62 (01 


1956 
‘Journées d’extensométrie (17-19 février 1955). 
Numéro spécial des Mémoires du Groupement pour 
Vavancement des méthodes d’analyse des contraintes. 
Paris, rue Vauquelin, 10. Un volume (22 x 28 cm) 
de 192 pages, schémas et photographies. (Prix : broché, 
1 000 fr. fr.) 


= 1957 
THIN (D.). 
Les yentilateurs et leurs applications. 
Paris (V°), Eyrolles, éditeur, 61, boulevard Saint- 
Germain. Un volume (16 x 25 cm) de 148 pages, avec 
132 figures et 8 pages photos hors-texte. (Prix 
14510 fr. fr.) 


——_ 


62 (01 


621 .6 


In German. 


1956 
Dr. Willi SCHEIDER. 

Die Tarifpolitik der Hohen Behorde und das deutsche 
Verkehrswesen. 

Gottingen, Vandenhoeck & Rupprecht. 166 Seiten 
mit 33 Tabellen und 4 Schaubilder. (Preis : DM 25.—.) 


656 .23 (43) 


1956 621 .32 
SCHMIDT (K.P.R.). 

Beleuchtungstechnik im Betrieb. 

Berlin, VEB Verlag Technik. 131 Seiten DIN A 5 


mit 80 Bildern. (Preis : kartoniert, DM 6.40.) 


dungen. (Preis : Ganzleinen, DM 22.50.) 


1956 691 
Dr.-Ing. Bruno WAESER. 

Rostschaden und Rostschutz. 

Berlin, Wilhelm Pansegrau Verlag, Abt. der West- 
lichen Berliner Verlagsgesellschaft Heenemann K.G., 
Berlin — Wilmersdorf. 248 Seiten mit 39 Abbildungen. 
(Preis : Leinen, DM 28.80.) 


In English. 


1956 621 .132 .1 (944) 
A century of locomotives. New South Wales Government 

Railways. 

One volume of 128 pages, illustrations. : 

Sydney (Australia) : Department of Railways, New 
South Wales, 19 York Street. (Price : approx. $ 1.90.) 


1956 625 (54) 
Annual Report 1955-1956. Railway Testing and Research 

Centre. 

Lucknow : Published by Director Research, Railway 
Board, India. 

1957 385 (08 (593) 
State Railway of Thailand. — Annual Report for the 

year Buddhist Era 2 496. 

One brochure (8 1/4 « 13 in.) of 96 pages, illustrated. 

Bangkok : Board of Railway Commissioners’ Office, 
State Railway of Thailand. (No price stated.) 


1957 
JUDGE (A.W.). 

Maintenance of high-speed Diesel engines. 
edition. 

London : Chapman and Hall, Ltd., 37, Essex Street, 
WeCre2 (Price ONS.) 


621 .431 .72 


Fourth 


(1) The numbers placed over the title of each book are thos 
conjointly with the Office Bibliographique International, of Brussels, ( 
Science », by L. WEISSENBRUCH in the number for November 18 


e of the decimal classification proposed by the Railway Congress 
See « Bibliographical Decimal Classification as applied to Railway 
97, of the Bulletin of the International Railway Congress, p. 


1509.) 


pe Yaa 


1957 625 


LLOYD (R.). 
Farewell to steam. 
One volume (9 x 5 1/2 in.) of 128 pages. : 
London : George Allen & Unwin Ltd., Ruskin 
House, 40, Museum Street, W.C. 1. (Price : 12 s. 6 d.) 


1957 385 (05 
SCHIELDROP (E.B.). 
The Railway. 
One volume (9 1/4 x 6 1/4 in.) of 256 pages, illustrated 
London Hutchinson & Co. (Publishers) Ltd. 


178-202, Great Portland Street, W. 1. (Price : 21 s. 


[ 016. 385 (05 1 


II. — PERIODICALS. 


In French. 


Annales des Travaux Publics de Belgique. 


(Bruxelles.) 
1956 624 (44) 
Ann. des Travaux Publics de Belgique, n° 1, p. 7. 
DESPRETS (R.). — Considérations sur l’histoire 


des ponts de Paris. (10000 mots & fig.) 


Bulletin des C.F.F. (Berne.) 


1957 621 .331 (494) 
Bulletin des C.F.F., janvier, p. 2. 
L’énergie électrique aux Chemins de fer fédéraux. 


(1 000 mots.) 


1957 625 .251 
Bulletin des C.F.F., janvier, p. 9 et février, p. 21. 

NIEVERGELT (A.). — Considérations d’actualité 
sur les robinets de mécanicien. (2000 mots, tableaux 
& fig.) 

1957 
Bulletin des C.F.F., février, p. 18. 

DIRLEWANGER (H.). — Li’accord tarifaire ferro- 
viaire entre la Suisse et la Communauté européenne 
du Charbon et de I’Acier. (2 000 mots.) 


385 .6 (494) 


1957 621 .33 (4) 
Bulletin des C.F.F., février, p. 26. 
GASSMANN (W.). — Raccordement de nouvelles 


lignes au réseau électrifié de l'Europe occidentale. 
(1 500 mots & fig.) 


Bulletin de Documentation S.C.E.T.A. (Paris.) 


1957 656 .261 
Bulletin de Documentation, S.C.E.T.A., février, p. 1. 

Les livraisons 4 domicile : facteurs du prix de revient 
indépendants de la gestion. (2000 mots.) 


Bulletin scientifique de l’Association des Ingé- 
nieurs électriciens sortis de 1’Institut Electro- 


technique Montefiore. (Liége.) 

1956 621 .31 
Bull. scient. de l’Assoc. des Ing. électric. sortis de |’Insti- 
tut Electrotechnique Montefiore, octobre, p. 571. 
DUNSKI (Ch. Y.). — Nouvelle méthode de calcul 
de divers rotors a effet pelliculaire et étude comparative 
des performances des moteurs asynchrones polyphasés, 
compte tenu des possibilités constructives de leurs 
éléments rotoriques. (14000 mots, tableaux & fig.) 


Bulletin de la Société des Ingénieurs Civil: 


de France. (Paris.) 
1956 621 .3! 
Bull. de la Soc. des Ing. Civils de France (mémoires) 
fasc. VI, novembre-décembre, p. 448. 
PIMPANEAU (J.). — Conception des_ grande: 
centrales thermiques modernes. (11000 mots & fig. 


1956 621 .33 (44 

Bull. de la Soc. des Ing. Civils de France (mémoires) 
fasc. VI, novembre-décembre, p. 474. 

GARREAU (M.). — Résultats de Jl’électrificatior 


de Valenciennes-Thionville. (Résultats techniques. 
(4000 mots & fig.) 
1956 621 .33 (44 


Bull. de la Soc. des Ing. Civils de France (mémoires) 
fasc. VI, novembre-décembre, p. 483. 
LEFORT (H.). — Bilan économique de l’électrificatior 
Valenciennes-Thionville. (7000 mots & fig.) 


1956 62 (01 

Bull. de la Soc. des Ing. Civils de France (mémoires) 
fasc. VI, novembre-décembre, p. 517. 

BRICE (L.P.). — Relation générale entre les contrainte: 
limites élastiques d’un corps sous des sollicitation: 
quelconques. Théorie du volume de dilatation critique 
Détermination de la direction des glissements. (8 00( 
mots & fig.) 


Bulletin technique de la Suisse Romande 


(Lausanne.) 

1957 69 (494 
Bull. techn. de la Suisse romande, 19 janvier, p. 13 

DUBAS (Ch.). — Quelques aspects de la constructio1 
métallique en Suisse. (5000 mots & fig.) 

1957 624 2 
Bull. techn. de la Suisse romande, 19 janvier, p. 25 

ROSSIER (P.). — Solution améliorée de l’équatiot 
différentielle de la ligne élastique d’une poutre soumis 
a la flexion. (1000 mots & tableau.) 


Bulletin des Transports Internationaux 
par Chemins de fer. (Berne.) 


1956 347 .763 (437 
Bull. des transp. intern. par ch. de fer, décembre, p. 396 

PETROVSKY (A.). — Les principes économiques di 
nouveau droit de transport ferroviaire tchécoslovaque 
(Fin). (5 000 mots.) 


= 
y 


1956 385 .113 (481) 
Bull. des transp. intern. par ch. de fer, décembre, p. 422. 

Les Chemins de fer de l’Etat norvégien en 1955-1956. 
1200 mots.) 


Bulletin de 1’ Union internationale 
des Chemins de fer. (Paris.) 


1957 385 .1 (4) 
Bulletin de 1’Union intern. des ch. de fer, février, p. 39. 

La normalisation des comptes des Chemins de fer 
Européens. (1 000 mots.) 


1957 385 (09 (3) & 385 .113 (3) 
Bulletin de 1’Union intern. des ch. de fer, février, p. 44. 

Les Chemins de fer en 1956. (Premiére partie.) (5 000 
nots & tableaux.) 


Chemins de fer. (Paris.) 


1956 385 (09 (494) 
Chemins de fer, juillet-aoit, p. 89. 

MERTENS (M.). — Etude sur le M.O.B. (Montreux- 
Oberland Bernois.) (5000 mots, tableaux & fig.) 

1956 625 .232 & 656 .224 
Chemins de fer, juillet-aoit, p. 103. 

BRUHAT (L.). — Vers une nouvelle formule pour 


es trains rapides. (5 000 mots, tableaux & fig.) 


_ 1956 

Chemins de fer, juillet-aofit, p. 119. 
CAIRE (D.). — Le Mistral roulera-t-il 4 160 km/h? 

Peut-étre pas aujourd’hui ... mais demain! (1 500 mots 

& fig.) 


1956 
Chemins de fer, juillet-aofit, p. 122. 
Choix et nature des installations de conditionnement 
air. (1000 mots & fig.) 


656 .222 .1 (44) 


625 .234 


Technique des Transports. 


(Zurich.) 


1956 621 .335 (494) & 621 .431 .72 (494) 
Economie et Technique des Transports, n° 117 (10-12) 
p- 134. 
MEYER (E.). — Zweikraft-Triebfahrzeuge fiir den 
Verschiebedienst bei den Schweizerischen Bundesbahnen. 
1200 Worter & Abb.) 


Economie et 


1956 625.253 
Aconomie et Technique des Transports, n° 117 (10-12), 


p. ; 

MOLLER (E.). — Die Entwicklung der elektro- 

meumatischen Druckluftbremse fiir Eisenbahnen. (2 000 
W Orter.) 


1956 656 .254 
Sconomie et Technique des Transports, n° 117 (10-12), 
p. 143. 


VOGT (E.). — Mode simplifié d’arrét automatique 
les trains. (2000 mots & fig.) 


ee 


Electricité. (Paris.) 
1956 
Electricité, décembre, p. 282. 
Résultats de l’électrification de la ligne Valenciennes- 
Thionville. (1 200 mots & carte.) 


621 .33 (44) 


Génie Civil. (Paris.) 
1957 
Génie Civil, n° 3437, 15 janvier, p. 42. 
La Session d’études de 1’Association Scientifique 
de la Précontrainte. (Paris, 8-9 novembre 1956). (1 200 
mots.) 


1957 621 .431 .72 (44) 
Génie Civil, n° 3438, 1°" février, p. 49. 

Les locomotives diesel-électriques 060 DA de 2 000 ch 
de la Société Nationale des Chemins de fer frangais. 
(5 000 mots & fig.) 


691 


1957 TPAL oll 
Génie Civil, n° 3438, 1° février, p. 61. 
CAMBEFORT (H.). — L’essai de pénétration et 


le standard pénétration test. (2000 mots & fig.) 


1957 621 .431 .72 (43) 
Génie Civil, n° 3438, 1°" février, p. 67. 

Les autorails légers a deux essieux des Chemins de 
fer secondaires allemands. (1000 mots & fig.) 


L’Industrie des Voies ferrées et des Transports 
automobiles. (Paris.) 


1957 621 .33 (495) & 625 .42 (495) 

L’Industrie des Voies ferrées et des Transports auto- 
mobiles, janvier, p. 3. 

LAPORTE (R.). — Prolongement au-déla d’Athénes 
du Chemin de fer électrique le « Pirée-Athénes » et 
exploitation en métropolitain du trongon urbain. (1 500 
mots & fig.) 


Industries et Sciences. 


(Rhode-Saint-Genése-lez-Bruxelles.) 


1956 
Industries et Sciences, décembre, p. 11. 
L’HERMITE (R.). — Le probléme de la documen- 
tation devant la science et la technique. (4000 mots.) 


016 


L’Ingénieur. (Montréal.) 
1956 624 .92 
L’Ingénieur, n° 168, p. 31. 
DAVID (R.). — Théorie de la plasticité appliquée 
au calcul des systémes hyperstatiques dans le cas des 
charpentes métalliques. (2000 mots & fig.) 


Rail et Traction. (Bruxelles.) 


1956 621 .335 (493) 
Rail et Traction, novembre-décembre, p. 327. 

NERUEZ (J.). — Les locomotives BB 123 a récupé- 
ration de la S.N.C.B. (2000 mots & fig.) 


= Sion 


1956 621 .335 (493) 
Rail et Traction, novembre-décembre, p. 341. 

MUSYCK (E.). — Bruxelles-Luxembourg : les 
automotrices S.N.C.B. (1000 mots & fig.) 


1956 621 .138 (493) & 621 .335 (493) 
Rail et Traction, novembre-décembre, p. 355. 

WEYTENS (P.). — L’organisation générale de l’en- 
tretien et de la révision du matériel roulant électrique 
de la S.N.C.B. Résultats techniques acquis et buts 
poursuivis en vue d’en réduire les frais. (2 000 mots & fig.) 


Revue Générale des Chemins de fer. (Paris.) 


1957 385 .571 (44) 
Revue Générale des Chemins de fer, janvier, p. 1. 

DELACARTE. — La formation des chefs d’agence 
de la S.N.C.F. Le Centre d’Etudes supérieures de 
VExploitation. (3 000 mots & fig.) 


1957 625 .232 (73) 
Revue Générale des Chemins de fer, janvier, p. 9. 
ECHALIER (P.). — Une voiture superallégée en 
acier inoxydable, la « Pioneer III ». (2500 mots & fig.) 


1957 621 .392 : 625 .143 
Revue Générale des Chemins de fer, janvier, p. 15. 

ROUSSE et MOULIN. — Groupes ncuveaux 
mobiles de soudage a I|’are pour rechargement des rails. 
(3000 mots & fig.) 


1957 656 .211 .5 (73) 
Revue Générale des Chemins de fer, janvier, p. 24. 

DASSIEU et GOBERT. — Les nouveaux tableaux 
d’annonce « Départ Banlieue » en gare de Paris-Lyon. 
(1 500 mots & fig.) 


1957 621 .335 (47) 
Revue Générale des Chemins de fer, janvier, p. 39. 
Locomotives électriques des Chemins de fer Russes 


alimentées par courant monophasé a 50 Hz. (600 mots 
& fig.) 


Revue Générale de Mécanique. (Paris.) 
1956 691 
Revue Générale de Mécanique, décembre, p. 403. 
LEFEVRE. — Traitement des surfaces avant défor- 


mation a froid par le procédé de phosphatation. (2 000 
mots.) 


1956 62 (01 
Revue Générale de Mécanique, décembre, p. 429. 

HEMARDINQUER (P.). — Les applications des 
ultra-sons en métallurgie et en mécanique. (suite. ) 
(3 000 mots & fig.) 


Revue de l’Union Internationale des Transports 
Publics. (Bruxelles.) 

1956 ; 625 .4 (73) 

Revue de !’Union Intern. des Transp. Publics, vol. V, 
n°)3, décembre, p., 193. 

Col. S.H. BINGHAM. — Les transports de l’avenir 
dans les grandes agglomérations. Description du « Hous- 
ton Skyway » (Monorail.) (3000 mots & fig.) 


1956 625 .4 (4 
Revue de l’Union Intern. des Transp. Publics, vol. 
n° 3, décembre, p. 205. 
MORLAND (W. Vane). — Mass transportation 
proposed by the Alweg System. (1 200 mots & fi 
1956 38 
Revue de l’Union Intern. des Transp. Publics, vol. \ 
n° 3, décembre, p. 211. | 
PATRASSI (A.). — Les problémes de l’exploitatio 
des transports urbains dans le cadre du développemer 
de l’économie et des revenus au cours des prochaine 
années. (4000 mots & fig.) 


1956 625 .212 (49: 
Revue de l’Union Intern. des Transp. Publics, vol. \ 
n° 3, décembre, p. 221. 
MORNARD (R.). — _ Trois ans de meulage de 
bandages a la Société Nationale des Chemins de fe 
Vicinaux (S.N.C.V.), Belgique. (3000 mots & fig 


Science et Technique. (Bruxelles.) 
1956 6S 
Science et Technique, n° 7/8, p. 117. 
PAPPAERT (J.M.). — Voiles minces et précontraint 
(Suite.) (2000 mots & fig.) 


La Technique Moderne. (Paris.) 


1956/57 621 3° 
La Technique Moderne, décembre, p. 587; janvier, p. 1 

Conférence Internationale des Grands Réseaux Ele 
triques. (6 000 mots.) 


1956 : 
La Technique Moderne, décembre, p. 593. 
Les silicones et leurs applications. (1500 mots 


La Vie du Rail. (Paris.) 

1956 
La Vie du Rail, 9 décembre, p. 3. 

Le Chemin de fer a crémaillére le plus éleyé du monde 
Le «Pykes Peak Railway » (Terminus : 4300 
(1 200 mots & fig.) 

1956 
La Vie du Rail, 23 décembre, p. 3. 

La 060 DB 1 a terminé ses essais autour de Belfo 
(800 mots & fig.) 

1956 
La Vie du Rail, 23 décembre, p. 10. 

BEGUE (A.). — Les British Railways « renyersent 
la vapeur. (1500 mots & fig.) 


625 3 (7 


621 .431 .72 (4 


621 .33 (4 


1956 
La Vie du Rail, n° 575 (spécial), p. 3. 
Perspectives d’ayenir. (3000 mots & fig.) 


656 .2 (¢ 


1956 
La Vie du Rail, n° 575 (spécial), p. 31. 
BEGUE (A.). — Développement de 
électrique en Italie. (1 500 mots & fig.) 


621 .33 ¢ 


la tracti 


\j =a: CS eee 


— 1956 

La Vie du Rail, 30 décembre, p. 3. 
Les réalisations européennes en matiére de transports 

de voyageurs. (2500 mots & fig.) 


656 .222. 5 (4) 


1956 385 (09 (481) 
La Vie du Rail, 30 décembre, p. 19. 
WEYL (A.). — Les Chemins de fer en Norvége. 


(4000 mots & fig.) 


Votre Electricité. Bulletin de l’Union des 
Exploitations électriques en Belgique.(Bruxelles.) 


1956 621 .33 
Votre Electricité, aoit, p. 13 et octobre, p. 27. 
LAMALLE (U.). — La traction électrique sur les 


Chemins de fer. (8 000 mots & fig.) 


In German. 


Die Bundesbahn. (Darmstadt und K6In.) 


1956 656 .2 
Die Bundesbahn, Nr. 21, November, S. 1095. 

HEUER (G.). — Einer neuen Schienenzeit entgegen? 
(2 000 Worter.) 


1956 385 (09 (43) 
Die Bundesbahn, Nr, 21, November, S. 1098. 
HAGNER  (K.). — Die _ Bundesbahndirektion 


‘Stuttgart. (7000 Worter, Tafeln & Abb.) 


1956 656 .225 (43) 
Die Bundesbahn, Nr. 21, November, S. 1120. 

KLEMM (K.). — Der Giiterverkehr im Bezirk der 
Bundesbahndirektion Stuttgart. (3 000 W6rter & Abb.) 


1956 656 .224 (43) 
Die Bundesbahn, Nr. 21, November, S. 1126. 

SCHULTE (E.). — Personenyerkehrsaufgaben im 
Bundesbahndirektionsbezirk Stuttgart. (4000 Worter, 
Tafeln & Abb.) 


-1956 621 -33" (43) 
Die Bundesbahn, Nr. 21, November, S. 1135. 

BOEHM (B.). — Der elektrische Zugbetrieb in 
Wiirttemberg. (4000 Worter & Abb.) 


1956 621 .138 (43) & 625 .26 (43) 
Die Bundesbahn, Nr. 21, November, S. 1143. 

~~ STUMPP (Th.). — Die Geschaftsfiihrende Direktion 
fiir das Werkstdttenwesen Stuttgart. (2000 Worter 
& Abb.) 


1956 385 (09 (43) 
Die Bundesbahn, Nr. 23, Dezember, S. 1297. 

WINTGEN (E.). — Die  Bundesbahndirektion 
Wuppertal. (9000 Worter, Tafeln & Abb.) 


1956 656 .2 (43) 
Die Bundesbahn, Nr. 23, Dezember, S. 1323. 

KIRN (H.). — Die Eisenbahn im Dienst einer viel- 
faltigen Wirtschaft zwischen Rhein, Ruhr und Sieg. 
(5000 Worter & Abb.) 


1956 656 .2 (43) 
Die Bundesbahn, Nr. 23, Dezember, S. 1342. 

BRAND (H.). — Die betriebliche Struktur des 
Bundesbahndirektionsbezirks Wuppertal unter besonderer 
Beriicksichtigung der Engpasse und Planungen. (5 000 
Worter, Tafel & Abb.) 

1956 656 .222 .5 (43) 
Die Bundesbahn, Nr. 23, Dezember, S. 1358. 

STUCKE (F.). und STEUERNAGEL (K.-A.). — 
Massnahmen zur Angleichung des Bezirks- und Nah- 
verkehrs an die veranderten Verkehrsverhaltnisse im 
Bezirk Wuppertal. (5 000 Wérter & Abb.) 


Deutsche Eisenbahntechnik. (Berlin.) 


1956 621 .332 
Deutsche Eisenbahntechnik, November, S. 409. 

KUNTZE (H.). — Vor- und Nachteile der Stromarten- 
Systeme fiir elektrische Bahnen. (8 000 Worter, Tafeln 
& Abb.) 

1956 656 .25 (47) 
Deutsche Eisenbahntechnik, November, S. 420. 

Fiihrerstandsignalisation mit Geschwindigkeitsiiberwa- 
chung. (1 000 Worter & Abb.) 


1956 656 .25 (43) 
Deutsche Eisenbahntechnik, November, S. 421 & 429. 
FINOW (F.). — Die Signalisation der Eisenbahn. 


Prinzipien und Anzeigen der Lichtsignale. (5 000 Worter 
& Abb.) 

ELFROTH (G.). — Lichtsignale der Deutschen 
Reichsbahn. (8000 Worter, Tafeln & Abb.) 


1956 
Deutsche Eisenbahntechnik, November, S. 441. 
MULLER (W.). — Einige Aufgaben, Methoden und 
Probleme der Analyse yon Eisenbahnsicherungsschal- 
tungen. (5 000 Worter & Abb.) 


656 .25 


1956 625 .234 
Deutsche Eisenbahntechnik. Dezember, S. 449. 

FRITZ (E.). — Selbsttatig geregelte Heizungs- und 
Beliiftungsanlage fiir neuzeitliche Reisezugwagen. (4 000 
Worter & Abb.) 

1956 621 .431 .72 
Deutsche Eisenbahntechnik, Dezember, S. 456. 

JANSA (F.). — Dieselelektrische Fahrzeugantriebe. 
(Fortsetzung.) (2500 Worter & Abb.) 


1956 625 .143 3 
Deutsche Eisenbahntechnik, Dezember, S. 463. 

ZIMMERMANN (K.). — _  Schienenbriiche, ihre 
Ursachen und ihre Verhiitung. (Schluss.) (6 000 Worter 
& Abb.) 


1956 625 .2 
Deutsche Eisenbahntechnik, Dezember, S. 476. : 
PRUSSAK (H.). — Spiessgang und Freilauf beim 


zweiachsigen Fahrzeug. (Ergédnzung.) (600 Worter 


& Abb.) 


1956 656 .256 
Deutsche Eisenbahntechnik, Dezember, S. 478. 

GAUGLITZ (G.). — Der Gleisstromkreis-sein Aufbau 
und seine Berechnung. (4500 Wé6rter & Abb.) 


1956 656 .215 
Deutsche Eisenbahntechnik, Dezember, S. 485. 

SCHMIDT (K.-P., R.). — Der technische Stand 
der Eisenbahnbeleuchtung. (2500 W6orter & Abb.) 


Der Eisenbahningenieur. (Frankfurt a. Main.) 


1956 625 .11 (43) 
Der Eisenbahningenieur, November, S. 267. 

RIEDEL (S.). — Die Eisenbahnplanungen im Raum 
Braunschweig-Salzgitter und ihre Durchftihrung. (4 000 
Worter & Abb.) 

1956 656 .257 (43) 
Der Eisenbahningenieur, November, S. 276. 

SCHRADER (K.). — Planung von Stellwerksanlagen 
der Bauform Dr S 2 (Regelstellwerke). (1 200 Worter 
& Abb.) 

1956 621 .332 (43) 
Der Eisenbahningenieur, November, S. 278. 

HEYDMANN (M.). — Die Bahnstromyersorgung 
fiir die Neuelektrifizierung von hochbelasteten Strecken 
der Deutschen Bundesbahn. (3000 Worter & Abb.) 


1956 
Der Eisenbahningenieur, November, S. 281. 
PANNY (A.). — Festigkeitsuntersuchungen an Wagen 
bei der Deutschen Bundesbahn. (3 000 Worter & Abb.) 


625 .2 (43) 


1956 
Der Eisenbahningenieur, November, S. 287. 
HULSENKAMP. — Rostschutz durch Feuerver- 
zinkung. (1 500 W6orter.) 


691 


1956 
Der Eisenbahningenieur, November, S. 288. 
SCHIERLE (A.). — Wiederherstellung der Achsver- 
markung fiir mechanisierten Gleisumbau. (1 000 Worter 
& Abb.) 


625 .113 


E.T.R. Eisenbahntechnische Rundschau. 
(K6In-Darmstadt.) 


1956 625 .143 .3 (43) & 625 .17 (43) 
Eisenbahntechnische Rundschau, Dezember, S. 487. 

MARTIN (E.) und WERNER (K.). — Schienen- 
priifung mit Ultraschall und der Ultraschall-Schienen- 
priifwagen der Deutschen Bundesbahn. (6000 Worter 
& Abb.) 

1956 388 
Eisenbahntechnische Rundschau, Dezember, S. 505. 

BULLEMER (O.). — Grundgedanken und Verar- 
beitungsweisen bei der Ermittlung der Verkehrsstréme 
im grosstddtischen Vorortbereich. (5 000 Worter & Abb.) 


1956 625 .28 (49 
Eisenbahntechnische Rundschau, Dezember, S. 51 

KOSTER (J.P.). — Aufbau und Modernisierung de 
Fahrzeugparkes der ‘Niederléndischen Hisenbahn 
(3 000 Worter & Abb.) 


1956 385 (09 6 
Eisenbahntechnische Rundschau, Dezember, S. 524 

KOCH (K.). — Bestand und Planungen von Kisen. 
bahnen in Colombien. (5000 Worter, Tafeln & Abb. 


1956 385 (09 .3 (485 
Eisenbahntechnische Rundschau, Dezember, S. 533. 

GUNTHER. — Hundert Jahre Schwedische Staats. 
bahnen. (1500 Worter & Abb.) 

1956 621 .33 (43 
Eisenbahntechnische Rundschau, Dezember, S. 536 

Zur Elektrifizierung der Deutschen Bundesbahn 
(1 500 Worter.) 


Elektrische Bahnen. (Miinchen.) 


1956 621 .335 (43 
Elektrische Bahnen, Dezember, S. 269. 
SCHADOW (W.). — Die 50 Hz-Stromrichter 


lokomotive fiir den rheinischen Braunkohlentagebau 
(6000 Worter & Abb.) 
1956 
Elektrische Bahnen, Dezember, S. 287. 
SUBERKRUB (M.). — Beitrag zur schnellen Ermitt 
lung der Dauerstromstarke, der Verlustfaktoren und de 
Wirkungsgrades von Fahrleitungsabschnitten und Spei 
seleitungen. (3000 Wo6rter & Abb.) 


621 33: 


Europa Verkehr. (Darmstadt.) 


1956 625 .13 (4 
Europa Verkehr, Nr. 4, S. 197. 
PENDL (A.). — Die Alpenstrassentunnel-Projekt 


in ihrer Bedeutung fiir den Europadischen Verkeht 
(4000 Worter & Abb.) 
1956 
Europa Verkehr, Nr. 4, S. 212. 
DUDLER (A.). — Das Projekt fiir den Rangier 
bahnhof Ziirich-Limmattal der Schweizerischen Bunde:s 
bahnen. (2 000 Worter & Abb.) 


656 .212 .5 (494 


Glasers Annalen. (Berlin.) 
1956 
Glasers Annalen, Dezember, S. 377. 
SCHMITT (W.). — Die Hartverchromung im Werk 
stattendienst der Deutschen Bundesbahn. (5 000 Worte 
& Abb.) 


691 (4: 


1956 
Glasers Annalen, Dezember, S. 387. 


Zweiteiliger Krankentransport-Triebwagen. (2 000 W6: 
ter & Abb.) 


621 .431 .72 (4: 


a Ta we Peder ey 


_ Internationales Archiv fiir Verkehrswesen. 


(Mainz.) z 
1956 656 .213 
it. Archiv fiir Verkehrswesen, Nr. 24, 2. Dezember- 
ett. SS. 553. 
MUHLRADT (F.). — Uber den Einfluss der Umschlag- 
nrichtungen auf die Leistungsfahigkeit der Hafen und 
e ot der Verkehrsmittel. (5 000 Worter 


1957 385 (09 .3 (485) 
it. Archiv fiir Verkehrswesen, Nr. 1, 1. Januarheft, 
ond 


HERRMANN (M.). — Die Schwedischen Eisenbahnen 
356-1956. (5000 Worter, Karten & Abb.) 


Der Offentliche Verkehr. (Bern.) 


1957 625 .232 (494) 
er Offentliche Verkehr, Januar, S. 10. 
BACHTIGER (A). — Neue Personenwagen der 


hatischen Bahn. (1500 Worter & Abb.) 


Signal und Draht. (Frankfurt a. M.) 


1956 656 .254 (43) 
ignal und Draht, Dezember, S. 193. 

LEITENBERGER (W.). — Verzerrungen und ihre 
uswirkungen auf das Fernschreibnetz der Deutschen 


undesbahn. (2500 Worter & Abb.) 


1956 

ignal und Draht, Dezember, S. 196. 
STEINFELD (H.). — Das erste Spurplanstellwerk 
n Saarland. (3000 Worter & Abb.) 


656 .257 (43) 


Verkehr. (Wien.) 
1957 
erkehr, 19. Januar, S. 69. 
KREMPLER (F.). — Vergrésserung und Moder- 
sierung des Giiterwagenparks der OBB. (1 200 Worter 
; Abb.) 


625 .24 (436) 


1957 656 .2 (43) 
erkehr, 2. Februar, S. 133. 
26 Milliarden DM fiir die Deutsche Bundesbahn. 


-200 Worter.) 


In English. 


ssociation of American Railroads. (Chicago.) 


1956 656 .25 (73) 
Association of American Railroads, Signal Section 
roceedings. Vol L III, No. 2. 

Minutes of the Fifty-Seventh Annual Meeting Chicago, 
., September 20, 21 and 22, 1956. (93 pages, illustrated.) 


BANG? 


British Transport Review. (London.) 


1956 
British Transport Review, December p. 217. 
: WALKER (G.). — Competition in transport as an 
instrument of policy. (3 200 words). 


656 .2 


1956 656 .222 (42) 
British Transport Review, December p. 224. 

IBBOTSON (L.W.). — Keeping trains to time. 
I. Freight services. (5 000 words.) 


1956 
British Transport Review, December p. 250. 
HARBINSON (M.H.) & MILLARD (S.). — Freight 
services on the Netherlands Railways.(3 000 words & figs.) 


656 .2 (492) 


1956 
British Transport Review, December p. 261. 
TURNER (D.L.). — Hydraulic buffers and the Se 
wagon. (2 500 words & fig.) 


625 .216 


Bulletin, American Railway 


Association. (Chicago.) 


1956 385 (061 .4 (73) 

Bulletin, American Railway Engineering Association, 
Vol. 58, No. 533, December, p. 541. 

Reports of Committees. — 3. Ties. — 17. Wood 
preservation. — 30. Impact and bridge stresses. — 29. 
Waterproofing. — 27. Maintenance of way work equip- 
ment. — 22. Economics of railway labor.— 8. Masonry. 
28. Clearances. (116 pages, illustrated.) 


Engineering 


Electrical Engineering. (New York.) 


1957 656 .25 
Electrical Engineering, January, p. 38. 
SIBLEY (H.C.). — Syncroscan. — A high speed 


control system for railway signaling. (4 800 words & figs.) 


The Engineer. (London.) 


1957 621 .33 (46) 
The Engineer, January 25, p. 151. 
Portuguese Railway electrification. (1 600 words & 


figs.) 


1957 
The Engineer, Feb. 1, p. 165, Feb. 8, p. 205. 
ABBOTT (R.A.S.). — Traction-engine railway loco- 
motives. (7 000 words & figs.) 


621 .13 (09 


1957 621 .335 


The Engineer, February 1, p. 172. 
CROFT (E.H.). — Consideration of weight transfer 
on B-B electric locomotives. (2 400 words, tables & figs.) 


-=eA0 


Engineering. (London.) 
1957 62132 
Engineering, January 18, p. 81; January 25, p. 114. 
SIMPSON (C.R.H.). — The experimental spirit. 
4. — Condensing : valves and valves gears. (to be con- 
tinued) (7 200 words & figs.) 


1957 625 .174 (42) 
Engineering, February 1, p. 145. 
De-icing tenders for electric conductor rails. (400 words 


& fig.) 


1957 
Engineering, February 8, p. 190. 
New rail ferry for Harwich-Zeebrugge service. (800 
words & figs) 


656 .211 .7 (42) 


Far East Trade. (London.) 


1957 621 .431 .72 (41) 
Far East Trade, January, p. 86. 
POULTNEY (E.C.). — _ Diesel-electric 


Trish Railways. (1 400 words & figs.) 


locos for 


Gas and Oil Power. (London.) 


1957 621 .431 .72 (42) & 625 .234 (42) 
Gas and Oil Power, January, p. 19. 

Heating British Railways’ coaches. (1 000 words & 
figs.) 


1957 
Gas and Oil Power, January, p. 21. 
De Dietrich Alsthom railcars for Morocco. (900 words 
& figs.) 


621 .431 .72 (©) 


Journal of the Institute of Transport. (London.) 


1957 656 .2 (42) 
Journal of the Institute of Transport, January, p. 35. 

HEARN (S.G.). — The outlook in modern railway 
operation. (8 200 words & tigs.) 


1957 656 .2 (42) 
Journal of the Institute of Transport, January, p. 45. 

WILSON (R.). — Structure and purpose in transport 
organisation. (6 000 words.) 


1957 385 .3 (42) 
Journal of the Institute of Transport, January, p. 56. 
HURCOMB (C.) .— «The obligation to carry ». 


(2000 words.) 


Journal, The Permanent Way Institution. 


(London.) 
1956 62514302 
Journal, The Permanent Way Institution, December, 
p. 143. 
REEDS (A.). — The production of rails. (3 000 words 
& figs.) 


1956 625 .143. 
Journal, The Permanent Way Institution, Decem 
p. 163. 


BANKS (J.).— Finding rail defects by modern meth 
(5 200 words & figs.) 


The Locomotive. (London.) 


1956 621 .431 .72 (42) & 621 .438 @ 
The Locomotive, November, p. 199. 

British Railways Diesel-hydraulic and gas-turbii 
developments. (700 words & figs.) 


1956 621 .431 7 
The Locomotive, November, p. 200. 

Dual-fuel Diesel locomotives. (1 000 words.) 

1956 621 .133 (4: 


The Locomotive, November, p. 207. 

GIESL-GIESLINGEN (A.). — The GIESL « oblo: 
ejector » on the Austrian Federal Railways. (2 200 wor 
& figs.) 


Modern Railroads. (Chicago.) 


1956 625 .245 (7 
Modern Railroads, December, p. 125. 
SHEDD (T.) Jr. — « Guided-loading » piggybac 


(2 200 words & figs.) 


Modern Transport. (London.) 


1956 
Modern Transport, November 3, 3, 
Government aid for B.T.C. (3 300 words & figs.) 


385 (2 


1956 656 
Modern Transport, November 10, p. 5; November | 
p. 9; November 24, p. 5. 
Railway plan progress. (6 400 words.) 


1956 621 .134 .2 ¢& 
Modern Transport, November 17, p. 17. 

Use of British-Caprotti valve gear.(1 200 words, tab 
& figs.) 


1956 625 .23 (44) & 625 .4 ¢ 
Modern Transport, December 15, p. 3. 

Guided rubber-tyred Underground trains. (1 200 wo: 
& figs.) 

1956 ( 
Modern Transport, December 15, p. 9. 

PING (A.C.). — Air and rail transport in Eur 
(to be continued). (1 200 words) 


The Oil Engine and Gas Turbine. (Londo 


1956 625 .234 | 
The Oil Engine and Gas Turbine, December, p. 3 
French train air conditioning. (200 words & figs. ) 


a 


5 


1957 621 .431 .72 (42) 
1¢ Oil Engine and Gas Turbine, January, p. 324. 
Multiple-unit lightweight trains in Lancashire. (4 200 
ords & figs.) 


Railway Age. (New York.) 


1956 656 .21 (73) 
allway Age, November 5, p. 34. 


Automation comes to Minot. (2000 words & figs.) 


1956 

ailway Age, November 12, p. 31. 
MEIER (D.R.). — From this « Laboratory » came 
« Universal » locomotive. (1 200 words & figs.) 


621 .431 .72 (73) 


1956 
ailway Age, December 10, p. 34. 
How the Q uses modified CTC (2 400 words & figs.) 


656 .25 (73) 


The Railway Gazette. (London.) 


1956 621 .33 (493) 
ne Railway Gazette, October 26, p. 496. 


Belgian twin-car electric trains. (400 words & 1 fig.) 


1956 
ne Railway Gazette, November 2, p. 522. 


385 (42) 


Financial rehabilitation of British Railways. (2 600 
ords) 
1956 625-143) °5 


ne Railway Gazette, November 2, p. 528. 
VARGA (O.H.).— System of resilient rail mounting. 
300 words & figs.) 


1956 

he Railway Gazette, November 9, p. 551. 
New Burdekin River bridge, Queensland. (1 000 words 
figs.) 


1956 

he Railway Gazette, November 9, p. 553. 
Southern Region carriage washing plant. (900 words 
figs.) 


1956 625 .25 (42) 
he Railway Gazette, November 9, p. 555. 
Dual air brake system. (500 words & figs.) 


624 .52 (94) 


625 .236 (42) 


1956 
ailway Gazette, November 9, p. 558. 
Steam locomotives for Jordan. (600 words & figs.) 


6215 1330-1 (3) 


1956 656 .25 (42) 
ailway Gazette, November 16, p. 581. 


British Railway safety legislation. (2 600 words.) 


1956 656 .254 (42) 
ailway Gazette, November 23, p. 607. 
L.M.R. unit construction type block 


300 words & figs.) 


instruments. 


1956 621 .132 .3 (42) 
Railway Gazette, November 23, p. 609. 


British Railways class «5 » locomotives. (800 words 
& figs.) 

1956 
The Railway Gazette, November 23, p. 614. 

Industrial-frequency electrification in Japan. (2 400 
words & figs.) 


621 .33 (52) 


1956 625 .234 (54) 
The Railway Gazette, November 30, p. 641. 

BHATTACHARYA (A.C.). — Fully air-conditioned 
trains in India. (1 600 words & figs.) 


1956 625 .164 (42) 
The Railway Gazette, November 30, p. 644. 

Snow precaution in the Scottish Region. (400 words 
& figs.) 


Diesel Railway Traction. 
A Railway Gazette publication. (London.) 


1956 
Diesel Railway Traction, October, p. 391. 
Electric and hydraulic transmissions. (1 700 words 
& figs.) 


621 .431 .72 


1956 621 .431 .72 (41) 
Diesel Railway Traction, October, p. 411. 

Diesel locomotives for Eire. (800 words & figs.) 

1956 
Diesel Railway Traction, October, p. 417. 

A cast bogie frame and its testing. (1 800 words & 
figs.) 


621 .431 .72 


1956 621 .431 .72 (94) 
Diesel Railway Traction, October, p. 425. 
Diesel traction in Australia. (1 100 words & figs.) 


1956 621 .431 .72 
Diesel Railway Traction, October, p. 433. 


G.E. standard locomotives. (1 500 words & figs.) 


1956 621 .431 .72 (52) 
Diesel Railway Traction, October, p. 437. 
Diesel traction in Japan. (2 500 words, tables & figs.) 


Railway Locomotives and Cars. (New York.) 


1956 625 .24 (73) 
Railway Locomotives and Cars, December, p. 40. 

Economics of solid bearings for freight cars. (2 600 
words & figs.) 


1956 625 .25 (73) 
Railway Locomotives and Cars, December, p. 44. 

For lightweight trains... the LWE brake equipment. 
(900 words & figs.) 


Pode is gee 


1956 621 .431 .72 (71) 

Railway Locomotives and Cars, December, p. 46. 
Canadians test German Diesel-hydraulic (2 100 words 

& figs.) 

1957 625 .212 
Railway Locomotives and Cars, January, p. 39. 

SP gets to the heart of things... using non-destructive 
testing. (1 300 words & figs.) 


1957 625 .231 (73) 
Railway Locomotives and Cars, January, p. 44. 

Rock Island seeks passenger service solutions and 
ACF supplies... new approach to « Head-End » problem. 
(1 300 words & figs.) 


The Railway Magazine. (London.) 


1956 385 (09 (42) & 625 .4 (42) 
The Railway Magazine, December, p. 797. 

LEE (Charles E.). — The Picadilly Line Jubilee. 
(4 000 words & figs.) 


In Spanish. 


Boletin de la Asociacién 
del Congreso Panamericano de Ferrocarriles. 


(Buenos Aires.) 

1956 385 (82) 
Boletin de la Asoc. del Congreso Panamericano de 

Ferrocarriles, septiembre-octubre, p. 17. 
BELZONI (G.C.). — Algunos problemas de _ los 
Ferrocarriles Argentinos. (8 000 palabras & graficas.) 
1956 656 (82) 
Boletin de la Asoc. del Congreso Panamericano de 

Ferrocarriles, septiembre-octubre, p. 73. 
GRUPE (H.). — Algunas notas para la programacion 
en transporte. (Continuacién.) (10000 palabras & fig.) 


1956 385 
Boletin de la Asoc. del Congreso Panamericano de 
Ferrocarriles, septiembre-octubre, p. 104. 
Terminologia ferroviaria americana. 
Capitulo Ill. Trafico y Explotacién. — 
Capitulo IV. Contabilidad y estadistica. — 
Capitulo V. Personal. (12 000 palabras.) 


1956 385 
Boletin de la Asoc. del Congreso Panamericano de 
Ferrocarriles, septiembre-octubre, p. 143. 
FARICY (W.T.). — Ferrocarriles : presente y futuro. 
(3 000 palabras.) 


Ferrocarriles y Tranvias. (Madrid.) 


1956 656 .223 .2 


Ferrocarriles y Tranvias, junio, p. 176. 

DE LASALA (J.). — La programacién lineal y la 
distribucion del material yacio de yagones. (5 000 eat 
& cuadros.) 


1956 656 
Ferrocarriles y Tranvias, junio, p. 187. 
den HOLLANDER (F.Q.). — Los Ferrocarril 


como moderno medio de transporte competitivo. (3 0 
palabras & fig.) 


Revista de Obras Publicas. (Madrid.) 


1957 624 .51 (460 + € 
Revista de Obras Publicas, enero, p. 9. 

El puente del Estrecho de Gilbraltar. (4 000 palabr 
& fig.) 


In Italian. 


Giornale del Genio Civile. (Roma.) 


1956 624 
Giornale del Genio Civile, ottobre, p. 687; novembr 
dicembre, p. 781. 
CERADINI (G.). — Instabilita elastica degli are 
per sollecitazioni e deformazioni contenute nel lo 
piano. (20000 parole & fig.) 


1956 721 
Giornale del Genio Civile, novembre-dicembre, p. 7: 

GIANGRECO (E.). — Uno studid comparati 
sulla precompressione nelle yolte sottili autoportar 
(2000 parole & fig.) 


Ingegneria Ferroviaria. (Roma.) 


1956 
Ingegneria Ferroviaria, dicembre, p. 937. 
ZANABONI (O.). — Procedimento riccorente | 
la risoluzione della trave continua. (2 000 parole & fi 


624 


1956 624 .2 & ¢ 
Ingegneria Ferroviaria, dicembre, p. 941. 

LO CIGNO (E.). — L’influenza delle mensole ; 
estremita delle travi e l’economia realizzabile nel fe 
dei cementi armati. (3500 parole & fig.) 


1956 
Ingegneria Ferroviaria, dicembre, p. 953. 
MUSCIA (C.). — Gli approvvigionamenti n 
Azienda delle Ferrovie dello Stato. Su una catalogazi 
merceologica in sette cifre dei materiali di scorta. (2 | 
parole.) 


651 ( 


1956 
Ingegneria Ferroviaria, dicembre, p. 973. 
SAVIO (E.). — I vettoriamenti di energia elett 
sulla rete primaria delle Ferrovie dello Stato e co! 
derazioni di carattere generale su tali servizi. (7! 
parole & fig.) 


621 .332 ( 


ee 


_ oe 
Trasporti Pubblici. (Roma.) 1957 656 .212 .9 (494) 
1956 : 621 .g | Spoor- en Tramwegen, nt 1, 3 januari, p. 5. 


rasporti Pubblici, novembre, p. 1719, 
GENTILI (A.). — La evoluzione delle trasmissioni 
sr autoveicoli. (15000 parole & fig.) 


1956 

rasporti Pubblici, novembre, p. 1749. 
Il traffico a Parigi negli ultimi cento anni. (2 500 
arole & fig.) 

1956 

rasporti Pubblici, novembre, p. 1816. 
DARD (M.). — Le nuove vetture a cuccetta delle 
errovie Italiane. (600 parole & fig.) 


388 (44) 


625 .232 (45) 


In Netherlands. 


De Ingenieur. (Den Haag.) 
1957 
le Ingenieur, n™ 5, 1 februari, p. E. 7 en volg. 
Vacantieleergang 1956 « Automatisering ». 
KOOLEN (D.A.A.). — Electrische besturing van 
sreedschapswerktuigen. (3 000 woorden & fig.) 
UNK (J.M.). — Electrische besturing van machines. 
}000 woorden & fig.) 


621 .3 


Spoor- en Tramwegen. (Den Haag.) 


1956 625 .28 
poor- en Tramwegen, n™ 25, 6 december, p. 389. 
Een of twee heuvelsporen. (2000 woorden & fig.) 


1956 624 .51 (45) 
poor- en Tramwegen, n™ 25, 6 december, p. 392. 
Een brug over de Straat van Messina. (2 000 woorden 
- fig.) 

1956 625 .23 
poor- en Tramwegen, n‘ 26, 20 december, p. 405. 
MIELICH. — Overgangsinrichtingen met rubberbalg. 
000 woorden & fig.) 


1956 656 .2 (494) 
poor- en Tramwegen, n™ 26, 20 december, p. 407. 
HOOFTMAN  JVJ.C.). — Onopgeloste verkeers- 
roblemen in Zwitserland. (1 500 woorden.) 


1957 385 (09 (492) 
poor- en Tramwegen, n’ 1, 3 januari, p. 1. 

De N.V. Nederlandsche Spoorwegen in 1956. (2 500 
oorden & fig.) 


Rationalisatie van de behandeling van stukgoed bij 
de S.B.B. (1000 woorden & fig.) 


. 


1957 656 .25 (44) 
Spoor- en Tramwegen, n° 1, 3 januari, p. 6. 

ROZENDAL (G.K.P.). — Moderne exploitatie- en 
Scott Satta bij. de S.N.C.F. (2000 woorden 
& fig.) 


1957 
Spoor- en Tramwegen, n' 1, 3 januari, p. 9. 
ENTKEN (J.F.A.M.). — Bruggenprogramma van 
N.S. (800 woorden & fig.) 


624 (492) 


In Portuguese. 


Boletim da C. P. (Lisboa.) 


1957 385 (09 .3 (469) 
Boletim da C.P., n° 331, janeiro, p. 11. 

de PENHA GARCIA. — O Centenario dos Caminhos. 
de Ferro Portugueses. (2 500 palavras.) 


Gazeta dos Caminhos de Ferro. (Lisboa.) 


1957 385 (09 

Gazeta dos Caminhos de Ferro, n° 1657, 1 de janeiro, 
D545 16595 1) de feyereiro, pp: 53. 

MANITTO TORRES (C.). — Caminhos de ferro. 
de otem, de hoje, de amanha — caminho de ferro de 
sempre. (8 000 palavras.) 

1957 385 .114 
Gazeta dos Caminhos de Ferro, n° 1657, 1 de janeiro, 


p. 14. 
TORROAIS VALENTE (R.). — Alguns aspectos 
do problema dos custos de producaéo de transporte em 
caminhos de ferro. (4000 palavras.) 


Técnica. (Lisboa.) 


1956 721 <1 
Técnica, n° 266, novembro, p. 89. 

PIMENTEL PEREIRA DOS SANTOS (M.). — 
Previsdo dos limites de consistencia de solos e mistura 


de solos. (3000 palavras, quadros & fig.) 


M. Weissenbruch & Co., Ltd., Printer to the King, 49, rue du Poingon, Bruxelles, 
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In French. 


1957 
FRANCOIS (E.). 
Dictionnaire allemand-frangais et fran¢ais-allemand. 
2° édition. 
Paris, Gauthier-Villars, éditeur. Un volume (14 x 
22 cm) de 162 pages. (Prix : 800 fr. fr.) 


537 (03 


1957 
MALGORN (G.). 

Lexiques techniques anglais-franc¢ais et frangais-anglais. 

Paris, Gauthier-Villars, éditeur. Deux volumes (14 x 
22 cm) de 528 et 504 pages. (Prix de chaque volume : 
2 400 fr. fr.) 


62 (03 


1956 | 536 
MARCHAL (R.). 
La thermodynamique et le théoréme de 
utilisable. 
Paris, Dunod, éditeur. Un volume (16 x 24 cm) de 
XXIX + 215 pages, 56 figures, 5 planches hors texte. 
(Prix : broché, 1 580 fr. fr.) 


l’énergie 


In German. 


1957 62 (01 
BOERNER (F.) & JUNG (G.). 

Statische Tabellen. 

Berlin, Verlag von Wilhelm Ernst und Sohn. Ein 
Band (18 x 25 cm), von 674 Seiten mit 175 Tafeln und 
810 Abbildungen. (Preis : DM 48.—.) 

1956 656 .254 
Dr.-Ing. F. HAHN. 

Schaltungsbuch der Fernmeldetechnik. 

Band 1: Signal-, Alarm- und Ferniiberwachungs- 
anlagen. 5. Auflage, 288 Seiten, 178 Schaltbilder. (Preis : 
Halbleinen mit festem cellophaniertem Einband, DM 
6:—.) 

Band 2: Fernsprech-, Telegraphen- und Stromversor- 
gungsanlagen. 5. Auflage, 272 Seiten, 165 Schaltbilder. 
(Preis : Halbleinen mit festem cellophaniertem Einband, 
DM. 6.—.) 

1956, Albrecht Philler Verlag in Minden (Westfalen). 


I. — BOOKS. 


1956 
SASS (F.) & BOUCHE (Ch.). 
Dubbels Taschenbuch fiir den Maschinenbau. 11. Auf- 
age. 
Berlin, W 35, Springer-Verlag, Reichpietschufer, 20. 
Zwei Bande (12.5 « 20 cm) von insgesamt | 678 Seiten, 
ete Abbildungen. (Preis : die zwei Bande, DM 


621 (02 


1957 347 .763.4 (43) 
Prof. Dr. jur. W. WEBER und Prof. Dr. jur. W. 
HAUSTEIN. 

Rechtsgrundlagen des deutschen und des zwischen- 

staatlichen Verkehrs. 

Darmstadt, Carl Rohrig Verlag. 48 Seiten, DIN A 5. 
(Preis : Ganzleinen, DM 6.80.) 


In English. 


1957 62 
BECKENBACH (E.F.). 

Modern mathematics for the engineer. 

One volume (6 x 91/4 in.) of 514 pages. 

New York: McGraw Hill Book Company, Inc., 
330) W. 42nd-street,, INDY. 36> (Prices).7.50)) 

1957 621 .132.1 (09 (42) 
CASSERLEY (H.C.) and ASHER (L.L.). 

Locomotives of British Railways. Southern Group. 

One volume (8 1/4 « 53 4 in.) of 106 pages. 

London : Andrew Dakers Ltd., Spring House, Spring 
Place, (Price 3-8 s.°6 d.) 


1957 62 (O01 
GROVER (H.J.), GORDON (S.A.) and 
JACKSON (L.R.) 

Fatigues of metals and structures. 

One volume (9 x 6 in.) of 400 pages. 

London: Thames and Hudson, Ltd., 30 Blooms- 
bury Street, W.C. 1. (Price : 35s.) 

1957 62 
HAMMOND (R.). 

Engineering structural failures. 

One volume (9 x 6 in.) of 224 pages, illustrated. 

London : Odhams Press Ltd., Long Acre. (Price : 
SISA) 


1) The numbers placed over the title of each book are those of the decimal classification proposed by the Railway Congress 
sonjointly with the Office Bibliographique International, of Brussels, (See « Bibliographical Decimal Classification as applied to Railway 
Science », by L. WEISSENBRUCH in the number for November 1897, of the Bulletin of the International Railway Congress, p. 1509.) 


the 


iy a 


1957 62 (1 


JENSEN (A.). 

Applied strength of materials. 

One volume of 343 pages. 

London: McGraw Hill Publishing Cy., Ltd., 95, 
Farringdon Street, E.C. 4. (Price : 43 s.) 


1957 62E 1313 


LEYLAND (E.). 
Loco driver. 
One volume (7 1/2 x 5 in.) of 95 pages, illustrated. 
London : Edmund Ward (Publishers), Ltd., 194/200, 
Bishopsgate E.C. 2. (Price: 8s. 6d.) 


1957 385 (0 
LLOYD (R.). 
Farewell to steam. 
One volume (9 x 51/2 in.) of 128 pages. 
London, George Allen & Unwin Ltd., Ruskin House 


40, Museum Street, W.C. 1. (Price: 12s. 6d.) 
621 .131. 


1957 
RANSOME-WALILIS (P.). 

On engines in Britain and France. 

One volume (8 3/4 x 51/2 in.) of 244 pages, illus 
trated. 

Hampton Court (Surrey): Ian Allan Ltd., Graver 
House. (Price : 25s.) 


[ 016. 385 (05 ] 


II. — PERIODICALS. 


In French. 


Acier - Stahl - Steel. (Bruxelles.) 


1957 624 .62 (52) 
Acier - Stahl - Steel, février, n° 78. 
MURAKAMI (E.). — Le pont sur les gorges de 


l’Inoura (Japon). (2000 mots & fig.) 


Bulletin de la Société des Ingénieurs Civils 
de France. (Paris.) 
1957 62 (01 
Bulletin de la Société des Ingénieurs Civils de France, 
fasc. n° 2) p. 47. 
PALME (J.). — Les applications industrielles des 
ultra-sons. (600 mots.) 


Chemins de fer. (Paris.) 


1957 621 .33 (44) 
Chemins de fer, janvier-février, p. 1. 
CAIRE (D.). — L/électrification Bellegarde-Genéve 


assure enfin la continuité de la traction électrique de 

Paris a Genéve. (4000 mots & fig.) 
1957 

Chemins de fer, janvier-février, p. 8. 
CAIRE (D.). — Les problémes de Vheure... et l’heure 

de la vérité. (3000 mots & fig.) 


625 .28 (44) 


1957 
Chemins de fer, janvier-février, p. 13. 
LAMY-DURAYE (J.S.). — Les nouvelles CC du 
Gothard. (1 200 mots & fig.) 


621 .335 (494) 


1957 
Chemins de fer, janvier-février, p. 15. 
Baron VUILLET. — Note sur la vitesse des trains 
de voyageurs de la Deutsche Bundesbahn en 1956, 
(1 500 mots & fig.). 


656 .222.1 (43) 


1957 
Chemins de fer, janvier-février, p. 18. 
PORCHER (B.). — L’électrification des Chemins d 
fer Allemands. (2000 mots & fig.) 


621 .33 (43 


1957 625 .232 (44 
Chemins de fer, janvier-février, p. 21. 
BRUHAT (L.). — Les « voitures-fauteuils » d 


premiére classe de la S.N.C.F. sont toutes en service 
(1 000 mots & fig.) 


Génie Civil. (Paris.) 
1957 62 
Génie Civil, n° 3439, 15 février, p. 73. 
L’évaluation actuelle des limites de portée des grand 
ouvrages. (3 000 mots & fig.) 


1957 52 

Génie Civil, n° 3439, 15 février, p. 85; n° 3440, 1° mars 
DiL1O! 

TRICART (J.). — Un nouvel instrument au servic 


de l’ingénieur : les cartes géomorphologiques. (5 000 mot 
& fig.) 

1957 62 
Génie Civil, n° 3440, 1° mars, p. 112. 

MASSE (R.). — Calcul des portiques en treillis. (50 
mots & fig.) 


Revue Générale des Chemins de fer. (Paris.) 


1957 656 .225 (4¢ 
Revue Générale des Chemins de fer, février, p. 49. 

GODDE & SENIZERGUES. — Le Bureau de 
transports exceptionnels de la S.N.C.F. (3000 mo 
& fig.) 

1957 625 | 
Revue Générale des Chemins de fer, février, ps S56: 

JACOTOT & JULIEN. — Mise a quatre files ¢ 
rails du trongon Saint-Gervais-les-Bains—Le Fayet- 
Chedde. (Ligne de Saint-Gervais-les-Bains—Le Fayet 
Vallorcine.) (1 500 mots & fig.) 


1957 656 .211.5 (44) 
evue Générale des Chemins de fer, février, p. 61. 
THILLE. — Le batiment voyageurs d’Angers — Saint- 
ud. (2000 mots & fig.) 


_ 1957 624 (599) 
Reyue Générale des Chemins de fer, février, p. 67. 

NGUYEN-NGOC-LAM & WEINBERG. — Con- 
struction d’un pont avec tablier en béton précontraint 
au km 1.578 de la ligne Hanoi-Saigon. (1000 mots 
& fig.) 

1957 621 .133.2 (44) 
Revue Générale des Chemins de fer, février, p. 71. 

MARECAT & HOELLE. — Voiites monolithes en 
béton réfractaire pour foyers de locomotives. (1 500 mots 
& fig.) 

1957 385 .11 (44) 
Revue Générale des Chemins de fer, février, p. 74. 

Le plan de modernisation et d’équipement de la S.N. 
C.F. (Programme quinquennal 1957-1961). (1 500 mots.) 


1957 662 (4) 
Revue Générale des Chemins de fer, février, p. 78. 

L’Europe face a ses besoins croissants en énergie. 
(3 000 mots & tableaux.) 


1957 385 (09.3 (485) 
Revue Générale des Chemins de fer, février, p. 89. 

Les Chemins de fer de l’Etat suédois ont cent ans. 
(1 200 mots & fig.) 


Revue Générale de Mécanique. (Paris.) 


1957 621 .431 
Revue Générale de Mécanique, janvier, p. 32. 

KEULEYAN (L.). — Les moteurs a combustion a 
allumage par compression a grande vitesse. (2 500 mots 
& fig.) 


Revue de la Société Royale Belge des Ingénieurs 
et des Industriels. (Paris.) 


-1957 621 .431.72 (44) 
Revue de la Société Royale des Ingénieurs et des Indus- 
triels, février, p. 77. 
TOURNEUR (Ch.). — Les autorails et les trains 
automoteurs Diesel des réseaux francais. (5000 mots 
& fig.) 


Revue Universelle des Mines. (Liége.) 


1957 536 
Revue Universelle des Mines, janvier, p. 32. 

VIDAL (J.). — L’analyse des champs thermiques par 
analogie électrique. (8000 mots & fig.) 


La Technique Moderne. (Paris.) 


1957 
La Technique Moderne, janvier, p. 19. 
LAPAY (F.). — L’évolution de la radiologie indus- 
trielle. (1000 mots & fig.) 


62 (01 


an 


1957 62 
La Technique Moderne, février, p. 41. 

HOUDIN (Ch.). — L’automation, ses possibilités de 
développement, ses conséquences. (4000 mots & fig.) 


1957 
La Technique Moderne, février, p. 62. 
Conférence internationale des Grands Réseaux Elec- 
triques (suite). (2500 mots.) 


621 .3 (06 


Les Transports Publics. (Berne.) 


1957 
Les Transports Publics, février, p. 5. 


L’image que refléte la statistique des transports suisses. 
(1 500 mots & tableaux.) 


313: 656 (494) 


Travaux. (Paris.) 


1957 69 
Travaux, février, p. 71. 

LARRAS (J.). — Mesures de déformation des voiles 
minces cylindriques autoportants sous des surcharges 


yverticales non uniformément réparties. (700 mots, 
tableaux & fig.) 
1957 691 


Travaux, février, p. 89. 

Institut de Recherches appliquées du béton armé. Deux 
premiéres Sessions d’Etudes et de Perfectionnement. 
(Saint-Rémy-lés-Chevreuse, 9-18 avril et 19-24 novem- 
bre 1956.) (6000 mots & fig.) 


La Vie du Rail. (Paris.) 

1957 385 (09 (86) 
La Vie du Rail, 6 janvier, p. 6. 

JANSON (H.). — La Colombie et ses Chemins de fer. 
(1 000 mots & fig.) 

1957 
La Vie du Rail, 13 janvier, p. 3. 

La traction électrique en Espagne et les nouvelles 
locomotives. (3 000 mots & fig.) 


621 .33 (460) 


1957 621 .33 (44) 
La Vie du Rail, 20 janvier, p. 3. 
La traction électrique atteint 1’Alsace. (Metz-Reding- 


Strasbourg.) (1000 mots & fig.) 


1957 621 .33 (44) 
La Vie du Rail, 27 janvier, p. 3. 

FORCE (G.). — Travaux d’électrification a Paris- 
Nord. (800 mots & fig.) 


1957 621 .33 (44) 
La Vie du Rail, 27 janvier, p. 15. 
Mise en service de la traction électrique 1500 V 


continu Dijon-Dole. (1 200 mots & fig.) 


a Age 


In German. 


Die Bundesbahn. (Darmstadt und KG6In.) 


1956 385 (09 (43) 
Die Bundesbahn, Nr. 24, Dezember, S. 1390. 

BERG (R.). — Die Eisenbahnen des Saarlandes. (8 000 
Worter, Tafeln & Abb.) 


1956 656 .222.5 (4) 
Die Bundesbahn, Nr. 24, Dezember, S. 1407. 

WECKMANN (A.). — Ergebnisse der Europaischen 
Reisezugfahrplan- und Wagenbeistellungskonferenz in 
Lissabon. (3 000 Worter.) 


1956 656 .1 (43) 
Die Bundesbahn, Nr. 24, Dezember, S. 1412. 

HEUBEL (W.). — Der motorisierte Strassenpersonen- 
verkehr im Jahre 1955. (5000 Worter & Tafeln.) 


1956 
Die Bundesbahn, Nr. 24, Dezember, S. 1434. 
Aktuelle Probleme der Verkehrspolitik. (2 500 Worter.) 


656 (43) 


1957 385 (09 (43) & 385 .113 (43) 
Die Bundesbahn, Nr. 1, Januar, S. 12. 

Vorlaufiger Jahresriickblick der Deutschen Bundesbahn, 
Geschaftsjahr 1956. (26000 Worter, Tafeln & Abb.) 


Deutsche Eisenbahntechnik. (Berlin.) 


1957 625 .28 (43) 
Deutsche Eisenbahntechnik, Januar, S. 1. 
SCHWARZE (J.). — Die Veriinderungen im Zug- 


forderungssystem und die Entwicklung neuzeitlicher 
Triebfahrzeuge bei der Deutschen Reichsbahn. (2 000 
Worter & Tabellen.) 
1957 
Deutsche Eisenbahntechnik, Januar, S. 7. 
KREUTER (E.). — Elektrische Lokomotiven der 
Gegenwart. (5000 Worter, Tafel & Abb.) 


621 .335 


1957 
Deutsche Eisenbahntechnik, Januar, S. 16. 
SEIFERT (G.). — Uber hoch- und niederspannungs- 
seitige Leitstungssteuerung auf Wechselstromlokomotiven. 
(3 000 Worter & Abb.) 


621 .337 


1957 621 .135 (01 
Deutsche Eisenbahntechnik, Januar, S. 21. 

BECKER (J.). — Die graphische Darstellung der 
Richtkrafte und der Entgleisungssicherheitsgrad in 
Abhangigkeit von den Riickstellfedern (am Beispiel der 
Tenderlokomotive Baureihe 6519 der DR. (5 000 Worter 
& Abb.) 

1957 
Deutsche Einsenbahntechnik, Januar, S. 31. 

GRAU (B.). — Probleme um alte Eisenbahntunnel. 
(8 000 Worter & Abb.) 


625 .13 


1957 625 .143 (Of 
Deutsche Eisenbahntechnik, Januar, S. 45. 
REITZIG (W.). — Sechsfarbenschreiber zur Auf- 


zeichnung der Temperaturbewegung und der Verdanderung 
der Stossliicke am Ende der Langschiene. (1 500 Worter 
& Abb.) 


Der Eisenbahningenieur. (Frankfurt am Main.) 


1956 621 .431.72 
Der Eisenbahningenieur, Dezember, S. 295. | 

HARRES (H.). — Dieselmotoren fiir den Einbau in 
Eisenbahn-Triebfahrzeuge. (3 500 Worter & Abb.) 


1956 656 .254 
Der Eisenbahningenieur, Dezember, S. 301. 

DELVENDAHL (H.). — Priifung und Uberwachung 
der Sicherungsmassnahmen an Bahniibergangen. (5 000 
Worter & Abb.) 

1956 656 .257 (43) 
Der Eisenbahningenieur, Dezember, S. 307. 

SCHRADER (K.). — Inbetriebnahme von Regelstell- 
werken (Gleisbildstellwerke der Bauform Dr S82). (1 200 
Worter.) 


1956 625 .142 
Der Eisenbahningenieur, Dezember, S. 309. 
KRUMPHOLZ (H.). — Vorschlag fiir einen neuen 


Schwellenquerschnitt. (1 000 Worter & Abb.) 


1956 625 .162 
Der Eisenbahningenieur, Dezember, S. 310. 

TSCHOLL (E.). — Bewdahrte Instandsetzung eines 
Bahniiberganges. (500 Worter & Abb.) 

1956 621 .135 (01 
Der Eisenbahningenieur, Dezember, S. 311. 

SCHONING (P.). — Der Einfluss des schadlichen 


Raumes auf die Laufruhe yon ausgebesserten Dampflok. 
(2000 Worter & Abb.) 


1956 621 .431.72 (43) 
Der Eisenbahningenieur Dezember, S. 317. 
STETZA (G.). — Die neue Henschel-GM  diesel- 


elektrische Lokomotive Type G 12. (500 Worter & Abb.) 


1957 
Der Eisenbahningenieur, Januar, S. 2. 
DOBMAIER (A.). — Eisenbahnbau und internationaler 
Eisenbahnyerkehr. Riickblick und Ausschau. (2 500 Wo6r- 
ter.) 


625 .1 


1957 
Der Eisenbahningenieur, Januar, S. 5. 
JACOBSHAGEN (M.). — Der Zehnjahres-Investitions- 
plan der Deutschen Bundesbahn. (2 000 Worter.) 


385 .112 (43) 


1957 621 .33 (43), 625 .26 (43) & 625 .28 (43) 
Der Eisenbahningenieur. Januar, S. 7. 

BRILL (A.). — Der Maschinentechnische Dienst der 
Deutschen Bundesbahn am Jahreswechsel 1956/1957. 
Rickblick und Ausblick. (2000 Worter.) 


be pate 


1957 
r Eisenbahningenieur, Januar, S. 9. __ 
STAHN (R.). — Neues Verfahren zur Herstellung 


621 .135.2 


1 keillosen Lokomotivradstinden. (2000 Worter 
Abb.) 
1957 656 .254 


r Eisenbahningenieur, Januar, S. 12. 
LIEBING (E.). — Die betriebliche Bedeutung einer 
gleitung unter besonderer Beriicksichtigung der Auf- 


yen des Betriebsmaschiendienstes. (1500 Wé6rter 
Abb.) 
[957 656 .257 


r Eisenbahningenieur, Januar, S. 15. 
SCHRADER (K.). — Unterhaltung von Gleisbildstell- 
rken. (1 200 Worter & Abb.) 


1957 

+ Eisenbahningenieur, Januar, S. 17. 
RAAB (R.). — Die Robinie in der Ingenieurbiologie. 
200 Worter & Abb.) 


625 .162 


1957 

+ Eisenbahningenieur, Januar, S. 20. 
GALISCH (O.). — Gleisabsteckungen im Anschluss 
yerschweisste Reichsbahnweichen. (500 Wo6rter & Abb.) 


625 .151 


VE.T.R. Eisenbahntechnische Rundschau. 
(K6In-Darmstadt.) 

1957 

senbahntechnische Rundschau, Januar, S. 1. 

REBMANN (F.). — Sicherheit der Betriebshandlungen 


Stellwerksraumen gegen Stoérungen durch Spiegelung 
1 Blendwirkung. (4000 Worter & Abb.) 


656 .257 


1957 B21-.135-2 
senbahntechnische Rundschau, Januar, S. 9. 
BUHLER (H.). — Messungen von Eigenspannungen 
Lokomotiyradern von Kuppelradsatzen. (3 000 Wor- 
& Abb.) 

1957 656 .22 
senbahntechnische Rundschau, Januar, S. 14. 
NEBELUNG (H.). — Mehraufwand fiir Betriebser- 


wernisse im Zugférderungsdienst. (5000 WoOrter 
‘Abb.) 
1957 656 .2 (42) 


senbahntechnische Rundschau, Januar, S. 27. 
Der Erneuerungsplan der Britischen Eisenbahnen. 
000 Worter & Karte.) 


Elektrische Bahnen. (Minchen.) 


(957 621 .33 (43) 
*ktrische Bahnen, Januar, S. 1. 

KLUSCHE (W.). — Der elektrische Zugbetrieb der 
utschen Bundesbahn im Jahre 1956. (3 000 Worter 


Abb.) 


1957 
Elektrische Bahnen, Januar, S. 8. 
KILB (E.). — Neue Typenreihe elektrischer Strecken- 
lokomotiven der Deutschen Bundesbahn : E 101, E 40, 
E 41 und E50. (10000 Worter, Tabellen & Abb.) 


621 .335 (43) 


Glasers Annalen. (Berlin.) 


1957 
Glasers Annalen, Januar, S. 4. 
PAUL (H.). — Neue B,’B,’-600 V-Gleichstrom-Loko- 
motiven mit diesel-elektrischem Hilfsantrieb fiir eine 
Hutten- und Zechenbahn. (3 000 Worter & Abb.) 


621 .335 (43) 


1957 621 .431.72 & 621 .8 
Glasers Annalen, Januar, S. 9. 
LAMMERZ (E.). — Vergleich von Doppelschalt- 


kupplung mit kombinierter Uberhol- und _ Schalt- 

kupplung in hydraulischen Kraftiibertragungen fiir Fahr- 

zeuge. (4000 Worter, Tafeln & Abb.) 
1957 

Glasers Annalen, Januar, S. 16. 
WEINERT (O.). — Graphisches Verfahren fiir das 

Entwerfen der Tragfedern der Eisenbahnwagen. (2 500 

Worter & Abb.) 


625.7.213 


1957 
Glasers Annalen, Januar, S. 20. 
Polnische Lokomotiv-Neubauten seit 
Worter & Abb.) 


621 .132 (438) 


1945. (1 200 


Internationales Archiv fiir Verkehrswesen. 
(Mainz.) 


1957 385 (09 (S51) 
Internationales Archiy fiir Verkehrswesen, Nr. 2, 2. Ja- 
nuarheft, S. 21. 
LEIBBRAND (K.). — Die Aufgabe der Verkehrs- 
planung. (2 500 Worter.) 
1957 656 .2 
Internationales Archiv fiir Verkehrswesen, Nr. 3, 1. Fe- 
bruarheft, S. 45. 
OTTMANN (K.). — Anpassung der Eisenbahn an 
Strukturanderungen. (6 000 Worter.) 


1957 625 .216 
Internationales Archiv fiir Verkehrswesen, Nr. 3. 1. Fe- 
bruarheft, S. 57. 
BASELER (W.). — Die selbsttitige Kupplung — ein 
Kernstiick der Automation. (2 000 Worter.) 


Siemens-Zeitschrift. (Erlangen.) 


1957 621 .31 


Siemens-Zeitschrift, Januar, S. 30. 
WEILER (L.). — Neuzeitliche Nockenschalter und 
Nockenschaltertechnik. (5 000 Worter & Abb.) 


Signal und Draht. (Frankfurt am Main.) 


1957 656 .257 (43) 
Signal und Draht, Januar, S. 1. 

BEHR (E.). — Das erste SpDrS-Stellwerk auf Bahn- 
hof Kreiensen. (3 000 Worter & Abb.) 


1957 656 .254 
Signal und Draht, Januar, S. 7. 
IHME (G.). — Signalfernsprechyerbindung mit selek- 


tivem Ruf. (2000 Worter & Abb.) 


1957 656 .255 
Signal und Draht, Januar, S. 10. 

LOHDEN (K.-H.). — Bewegbare Hilfseinrichtungen 
fiir die Sicherung des zeitweise eingleisigen Betriebes. 
(1 200 Worter & Abb.) 


1957 656 .25 
Signal und Draht, Januar, S. 13. 
OLZOWY (G.). — Der Anstrich der Signal- und 


Fernmeldeanlagen. (3 000 WoOrter.) 


In English. 


Bulletin, American Railway 
Engineering Association. (Chicago.) 


1956 624 (0 (73) 

Bulletin, American Railway Engineering Association, 
Vol. 58, No. 530, June-July, p. 85. 

Tests of steel girder spans and a concrete pier on the 
Santa Fe. (86 pages, illustrated.) 

1956 123) 
Bulletin, American Railway Engineering Association, 

Vol. 58, No. 533, December, p. 633. 

Specifications for design of spread footing foundations. 
(3 200 words & figs.) 

1957 385 .061 (4) (73) 
Bulletin, American Railway Engineering Association, 

Vol. 58, No. 534, January, p. 657. 

Reports of Committees : 24. — Cooperative relations 
with Universities; 7. — Wood bridges and trestles; 
15. — Iron and steel structures; 11. — Records and 
accounts. (57 pages & tables, illustrated.) 


The Engineer. (London.) 


1957 
The Engineer, February 8, p. 228. 


Prototype passenger coaches for British Railways. 
(500 words.) 


625 .272 (42) 


1957 
The Engineer, February 8, p. 230. 


High speed railcars for the Moroccan Railways. (500 
words & figs.) 


621 .431.72 (6) 


50 — 


1957 385 (68) & 656 .2 (6 
The Engineer, February 15, p. 271. - 

Union Railway and Harbour developments. (2 4( 
words.) 


Engineering. (London.) 


1956 625 1 
Engineering, May 25, p. 407. 

Consolidation of ballast. (700 words & figs.) 

1956 625 .13 (4 


Engineering, May 25, p. 408. 
Prestressing a steel girder. (700 words & figs.) 


1956 
Engineering, June 15, p. 482. 
By electricity to Chelmsford. (1 300 words & fig.) 


621 .33 (4 


1956 
Engineering, June 15, p. 483. 
Diesel railcar sets. (700 words & figs.) 


621 .431.72 (4 


1956 
Engineering, June 15, p. 507. 
Diesel electric shunting locomotives. (600 words 
figs.) 


621 .431.72 (4 


Indian Railway Technical Bulletin. 
(Lucknow.) 
1956 625 .233 (5 
Indian Railway Technical Bulletin, November, p. 24 
VANCHINATHAN (R.). — The proposed 110 ye 
D.C. system for the Indian Railways train lighti 
services. (2 000 words & figs.) 


Journal, The Institution of Locomotive 
Engineers. (London.) 


1956 621 .431.72 ( 

Journal, The Institution of Locomotive Enginee! 
Vol. 46, No. 252, p. 315. 

RAMPALA (B.D.). — Diesel electric traction 
Ceylon. (67 pages, illustrated.) 


1956 621 .431. 

Journal, The Institution of Locomotive Enginee! 
Vol. 46, No. 252, p. 382. 

DRAPER (T.E.). — Design of rail traction Die: 
engines. (30 pages, illustrated.) 


The Locomotive. (London.) 


1956 625 .232 ( 


The Locomotive, December, p. 218. 

The Budd Pioneer III lightweight coach. (3 000 wot 
& figs.) 

1956 
The Locomotive, December, p. 223. 


New suburban trains for Melbourne. (2 200 wor 
& figs.) 


621 .33 ¢ 


ee 


1957 
he Locomotive, January-February, p. 2. 


New B.R. rolling stock for the Southend electrification. 
300 words & figs.) 


621 .338 (42) 


1957 621 .431.72 (73) 
he Locomotive, January-February, p. 5. 
Baldwin-Lima-Hamilton Diesels for the New Haven 
‘ailroad. (1 700 words & figs.) 


Modern Transport. (London.) 


1956 621 .33 (42) 
Aodern Transport, December 15, p. 13. 
Modernisation at work. — Prototype main-line electric 


sts for Southern Region. (1 200 words & figs.) 


1956-1957 385 (09 (485) 
Aodern Transport, December 29, p. 3; January 26, p. 5. 
Swedish rail Centenary. (1 400 words & figs.) 


1957 621 .33 (42) 

Aodern Transport, January 5, p. 3; January 12, p. 7; 
January 19, p. 7. 

Electric traction to Southend. (4400 words & figs.) 


1957 621 .336 
Aodern Transport, February 2, g). 


c arbon current collectors. (1 300 words & figs.) 


1957 
Aodern Transport, February 9, 3: 
Prototype main-line coaches. (900 words & figs.) 


625 .232 (42) 


1957 656 .23 (42) 
Aodern Transport, February 9, p. 11. 


Background to railway charges scheme. (900 words.) 


1957 621 
Aodern Transport, February 16, p. 7. 
Railcar trains for Morocco. (1 500 words & figs.) 


431.72 (6) 


Railway Age. (New York.) 


1956 625 .28 (73) & 656 .2 (73) 
‘ailway Age, May 7, p. 40. 
Train X : A new concept. (4 800 words & figs.) 


1956 621 .431.72 (73) 
ailway Age, May 7, p. 48. 
Diesel Mec-hydro powers « Xplorer ». 


- figs.) 


1956 
ailway Age, December 24, p. 34. 
Economy cars in baggage service. (1 200 words & figs.) 


(1 400 words 


625 .231 (73) 


1957 313 .385 (73) 
ailway Age, January 14, p. 93. 
MONROE (J. ELMER). — A review of railway 


xerations in 1956. (10000 words & figs.) 


1957 
Railway Age, January 21, p. 24. 
Unloading long rails by « push ». (900 words & figs.) 


625 .144.4 (73) 


1957 
Railway Age, January 21, p. 37. 
DONIE (R.A.). — In passenger cars... 
be controlled. (1 200 words.) 


625 .234 (73) 


how noise can 


1957 
Railway Age, January 28, p. 24. 
Specializing for auto shipments. (1 500 words & figs.) 


625 .245 (71) 


1957 
Railway Age, January 28, p. 28. 
Now, to Yukon territory, a... 
carriage. (1 800 words & figs.) 


625 .617 (73) 


coordinated container 


1957 
Railway Age, February 11, p. 34. 
Freight is moving on four wheels. (1 200 words & figs.) 


625 .241 (73) 


The Railway Gazette. (London.) 


1956 625 .172 (44) 
The Railway Gazette, December 7, p. 667. 

French National Railways rail grinding train. (800 
words & figs.) 

1956 625 .26 (42) 
The Railway Gazette, December 14, p. 697. 

Re-organisation of Barassie Works. (1 800 words 
& figs.) 

1956 656 .25 (471) 
The Railway Gazette, December 14, p. 700. 

Relay interlocking in Finland. (1 000 words & figs.) 


1956 621 .33 (494) 
The Railway Gazette, December 21, p. 728. 
High-power twin motor coaches. (1 200 words & figs.) 


1956 621 .33 (945) 
The Railway Gazette, December 21, p. 730. 

Electric stock for Victorian Railways. (2 400 words 
& figs.) 

1956 621 .438 (73) 
The Railway Gazette, December 21, p. 734. 

Coal-burning steam-turbine-electric locomotive. 
words & figs.) 


(500 


1956 625 .215 (42) 
The Railway Gazette, December 28, p. 759. 

Rubber suspension on Tube stock bogies. (1 000 words 
& figs.) 


1957 621 .33 (42) 
The Railway Gazette, January 4, p. 13. 
Electrification from Shenfield to Southend Victoria. 


(3 000 words & figs.) 


ee SO ee 


1957 656 .23 (42) 
The Railway Gazette, January 11, p. 42. 
B.T.C. (Railway merchandise) charges scheme, 1957. 


(1 800 words.) 


1957 625 .14 (Ol 
The Railway Gazette, January 11, p. 45; January 25, 
p. 103; February 8, p. 157; February 22, p. 220. 
March 8, p. 274. 
CLARKE (C.W.). — Track loading fundamentals- 
(to be continued). (13 800 words & figs.) 


1957 625 .23 (0 (42) 
The Railway Gazette, January 18, p. 70. 

Aluminium coach doors for British Railways. 
words & figs.) 


(300 


1957 
The Railway Gazette, January 18, p. 71. 
Rubber in railway engineering. (1 100 words & figs.) 


625 .215 (42) 


1957 621 .336 
The Railway Gazette, January 18, p. 74. 
WITTGENSTEIN (M.). — Railway overhead contact 


lines. (2 000 words & figs.) 


1957 
The Railway Gazette, January 18, p. 77. 
DE ESPREGUEIRA MENDES (R.). — Electrification 
of the Portuguese Railways. (4 600 words & figs.) 


621 .33 (469) 


1957 
The Railway Gazette, February 1, p. 131. 
Remote control on London Transport line. (1 900 words 
& figs.) 


656 .25 (42) 


Diesel Railway Traction. 
(A Railway Gazette Publication.) (London.) 


1956 621 .431.72 (41) 
Diesel Railway Traction, December, p. 461. 


Railcar traction on the Great Northern. (2 600 words, 
tables & figs.) 
1956 621 .431.72 


Diesel Railway Traction, December, p. 465. 
New trends in bogie design. (1 600 words & figs.) 


1956 621 .431.72 (6) 
Diesel Railway Traction, December, p. 468. 

Diesel traction in French Cameroun. (1 800 words 
& figs.) 


Railway Track and Structures. (Chicago.) 


1957 624 .63 (73) 
Railway Track and Structures, February, p. 27. 


Bridge has 40-ft concrete spans. (1 800 words & figs.) 


In Spanish. 


Ferrocarriles y Tranvias. (Madrid.) 


1956 
Ferrocarriles y Tranvias, julio, p. 218. 
NOGUES CAIZ (J.). — Evaisaribrael ferrocarr: 
ante la concurrencia de otros medios de transporte 
(8 000 palabras & fig.) 


1956 621 .138.5 (460) & 625 .26 (466 
Ferrocarriles y Tranvias, julio, p. 234. 

LILLO IZQUIERDO (J.). — Tecnicas nuevas en | 
raparacién de material ferroviario. (1 500 palabras.) 


1956 
Ferrocarriles y Tranvias, julio, p. 236. 
ALIX ALIX (L.). — Desgaste ondulatorio de carrile 
(1 000 palabras.) 


625 .143. 


Revista de Obras Publicas. (Madrid.) 


1957 624 .63 (8 
Revista de Obras Publicas, febrero, p. 55. 

GARCIA REYES (E.). — Notas sobre el proyecto 
construcci6n del puente sobre el Rio Guayuriba. Ca 
(1 000 palabras & fig.) 


Transportes. (Madrid.) 


1957 385 (09 (496 + 5 
Transportes, enero-febrero, p. 30. 
BLAZQUEZ (M.). — Los Ferrocarriles del Estac 


de la Republica Turca. (2000 palabras & fig.) 


In Italian. 


Bollettino dell’Azienda Tramvie e Autobus 
del Comune di Roma. (Roma.) 


1957 621 . 
Bollet. dell’Azienda Tram. e Autobus del Comune 
Roma, gennaio, p. 3. 
ROSSETTI (G.). — I nomogrammi nella trazio 
elettrica. (1 000 parole & fig.) 


Ingegneria Ferroviaria. (Roma.) 
1957 
Ingegneria Ferroviaria, gennaio, p. 5. 


MUSCIA (C.). — Sui rettificatori di potenza al g 
manio. (4000 parole & fig.) 


621 . 


1957 
Ingegneria Ferroviaria, gennaio, p. 11. 
BONACINA (E.). — La manovyra fiscale sull’au 


mobilismo e la politica dei trasporti. (5 000 pax 
tabelle.) 


- sea Sc eae 

1957 621 .133.3 Nieu 

yegneria Ferroviaria, gennaio, p. 24. - ; 1957 eee en) 656 .2 
MARTARELLI (G.). — Possibilita e convenienza di | Nieuw Spoor, februari, p. 3 
lizzare le caldaie da locomotiva come generatori di Ir. F.Q. DEN HOLLANDER. — Toerisme in de 


pori fissi. (5 000 parole & fig.) 


1957 

zegneria Ferroviaria, gennaio, p. 37. 
DARD (M.). — II nuovo tronco ferroviario Villa- 
issargia-Carbonia. (2 000 parole & fig.) 


625 .1 (45) 


1957 

gegneria Ferroviaria, gennaio, p. 45. 
MOLEA (G.). — Per la sopravvivenza delle ferrovie 
B.. Tariffe merci e spese di personale. (1 600 
role. 


1957 

gegneria Ferroviaria, gennaio, p. 47. 
PERILLI (M.). — Le strade ferrate italiane nel 1857. 
000 parole & fig.) 


625 .61 (45) 


385 (09.3 (45) 


Politica dei Trasporti. (Roma.) 
1957 
litica dei Trasporti, gennaio, p. 9. 
MAESTRELLI (R.). — Congestione stradale e 
municazioni del futuro. (5 000 parole & fig.) 


388 


1957 656 .225 
litica dei Trasporti, gennaio, p. 33. 
SANTORO (F.). — Sulle previsioni della domanda 


i campo dei trasporti merci. (4 000 parole.) 


La Ricerca Scientifica. (Roma.) 
1957 
Ricerca Scientifica, gennaio, p. 197. 
BALBIS (B.). — La classificazione decimale universale. 
000 parole.) 


Trasporti Pubblici. (Roma.) 


1956 621 .33 (45) 
asporti Pubblici, dicembre, p. 1963. 

DARD (M.). — Le origini della trazione elettrica in 
lia e l’esperimento ad accumulatori. (2000 parole 


fig.) 
In Netherlands. 
De Ingenieur. (Den Haag.) 
1957 629 .113.62 
. Ingenieur, n™ 6, 8 februari, p. V. 15. 
DUNNER (E.). — Gyrovoertuigen, speciaal wat 


treft de elektrische uitrusting. (4000 woorden & fig.) 


1957 624 : 691 
- Ingenieur, n™ 7, 15 februari, p. Bt. 11. 

VAN LEEUWEN (C.). — De uitvoering van de 
onwerken voor de brug bij Schellingwoude. (2 000 
orden & fig.) 


toekomst. (1 500 woorden & fig.) 


Spoor- en Tramwegen. (Den Haag.) 


1957 621 .332 (492) 
Spoor- en Tramwegen, n™ 2, 17 januari, p. 17. 

GLAZENBURG (J.). — De mobilofoon in gebruik 
bij de energievoorziening voor elektrische tractie. (2 000 
woorden & fig.) 

1957 621 .431.72 
Spoor- en Tramwegen, n* 2, 17 januari, p. 23. 

VAN OMME (N.). — Wat is de levensduur van een 
diesel? (1 800 woorden & fig.) 


1957 625 .23 (492) 
Spoor- en Tramwegen, n' 2, 17 januari, p. 26; n™ 3, 
31 januari, p. 41. 
KARSKENS (J.J.).— Het vierassige 
personenmaterieel. (5 000 woorden & fig.) 


houten 


1957 625 .23 (73) 
Spoor- en Tramwegen, n'™ 3, 31 januari, p. 33. 

VAN OMME (N.). — « Train-X ». (2000 woorden 
& fig.) 


In Portuguese. 


Gazeta dos Caminhos de Ferro. (Lisboa.) 


1957 621 .33 (460) 
Gazeta dos Caminhos de Ferro, n° 1661, 1 de marco, 


p. 93. 
DE BRITO REAL (C.). — A electrificagaéo dos 
Caminhos de ferro Espanhdis. (1 200 palavras.) 


Técnica. (Lisboa.) 

1957 627 .82 
Técnica, janeiro, p. 217. 

FERREIRA DA SILVEIRA (A.). — Calculo das 

variacdes de temperatura em barragens de betao. (3 000 


palabras & fig.) 


In Czech. (= 91.886.) 


Inzenyrské Stavby. (Praha.) 


1957 624 = 91 .886 
InZenyrské Stavby, February 20, p. 76. 

MACHALA (B.). — Experience obtained from inter- 
national competition for the construction of metal 
bridges. Examples of constructions already made. 
(4000 words & figs.) 


M. Weissenbruch & Co., Ltd., Printer to the King, 49, rue du Poingon, Bruxelles 
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I. — BOOKS. 
1957 347 .763 .4 
In French. Dr. W. HAUSTEIN und W. PSCHIRRER. 

Internationales Eisenbahnrecht. Quellensammlung. 

Frankfurt a. Main, Verkehrswissenschaftliche Lehr- 
1957 621 .3 | mittelgesellschaft m.b.H. 2 Bande (15 x 21 cm), 1 692 
OUDET (G.). Seiten, mit 8 Karten und Tafeln. (Preis : DM 95.—.) 
Les semiconducteurs : diodes, transistors et autres 1956 691 
yplications. SACHNOWSKI (K.W.). 


Paris (V°), Editions Eyrolles, 61, boulevard Saint- 
ermain. Un volume (16 x 25 cm) de 440 pages, avec 
8 figures. (Prix : relié, 5 500 fr. fr.) 


1957 698 
UGON (A.). 

La peinture dans le batiment. 

Paris (V°), Editions Eyrolles, 61, boulevard Saint- 
ermain. Un volume (16 x 25 cm) de 272 pages, avec 


] figures. (Prix : 1 400 fr. fr.) 


1957 624 (06 
Mémoires de l’Association Internationale des Ponts 
- Charpentes (A.I.P.C.). Seiziéme volume. 

Zurich, Verlag Leemann. Un volume (17 x 21 cm) 
> 550 pages, avec de nombreuses figures. (Prix : 48 fr. 
lisses.) 


1957 
OUCHET (F.). 
Béton armé. 
Paris, Béranger, éditeur. Un volume (16 x 24 cm) 
> 76 pages, avec 18 figures et 43 tableaux. (Prix : 
900 fr. fr.) 


691 


In German. 


14956 656 .2 
etriebswirtschaft und 6ffentlicher Verkehr. 
Herausgegeben von o. Prof. Dr. L.L. ILLETSCHKO. 


ien, Springer-Verlag. 71 Seiten DIN A 5. 


1956 621 .31 


APPOLDT (H.). 

Buchhold/Happoldt, Elektrische Kraftwerke und Netze. 
neubearbeitete Auflage. 

Berlin, Springer-Verlag. Gr.-8°, XII + 579 Seiten, mit 

33 Abbildungen. (Preis : Ganzleinen, DM 49.50.) 


Stahlbetonkonstruktionen. 
Berlin, VEB-Verlag Technik. Ein Band, 846 Seiten 


(17 «x 24 cm), mit 517 Abbildungen. (Preis: geb. 
DM 61.—.) 
1956 621 .335 (43) 


STOLTE (K.). 

Die Entwicklung der elektrischen Lokomotiven bei der 
Deutschen Reichsbahn. 

Leipzig, Fachbuchverlag. 82 Seiten DIN A 5, mit 
96 Bildern. (Preis : kart. DM 6.50.) 


1956 
Zur MEGEDE (W.). 
Selbsttatige Regelungen. 
Berlin, Verlag Walter de Gruyter & Co. Sammlung 
Goschen, Bd. 714/714a. 176 Seiten. (Preis : geheftet, 
DM 4.80.) 


621 3 


In English. 


1957 62 
American Civil Engineering Practice. Vols. [ and II. 
Edited by R.W. ABBETT. 


London : Chapman and Hall, Ltd., 37, Essex Street, 
W.C. 2. (Price : 120s. for each volume.) 
1957 621 .33 


FERGUSON (T.). 

Electric railway engineering. 

One volume of 416 pages. 

London : Macdonald and Eyans, Ltd., 8, John Street, 
Bedford Row, W.C. 1. (Price : £ 2.17.6 d.) 


1956 385 (06 .3 

ITF Reports 1954-1955 and Proceedings of Vienna 
Congress, 18-26 July, 1956. 

London: International Transport Workers Feder- 
ation, Maritime House, Old Town, Clapham, S.W. 4. 
(No price stated.) 


(1) The numbers placed over the title of each book are those of the decimal classification proposed by the Railway Congress 
njointly with the Office Bibliographique International, of Brussels, (See « Bibliographical Decimal Classification as applied to Railway 
ience », by L. WEISSENBRUCH in the number for November 1897, of the Bulletin of the International Railway Congress, p. 1509.) 


AES Gee 


1957 621 .431 .72 


JUDGE (A.W.). ; 
Maintenance of high-speed Diesel engines. Fourth 
edition (revised). 
London : Chapman and Hall, Ltd., 37, Essex Street, 
W.C. 2. (Price: £ 2.16.0°d.) 


1957 621 .431 .72 


JUDGE (A.W.). 

High speed Diesel Engines. 5th edition. f 

One volume (7 3/4 x 5 1/2 in.) of 578 pages, illus- 
trated. 

London : Chapman and Hall, Ltd., 37, Essex Street, 
W.C. 2. (Price : 65 s.) 


1957 TEs eBill 
MEEKS (C.L.V.). 

The railway station. An architectural history. 

One volume (10 3/4 x 7 3/4 in.) of 203 pages, illus- 
trated. 

London : The Architectural Press, 9-13, Queen Anne’s 


Gate, S.W. 1. (Price: 60s.) 


[ 016. 385 (05 ] 


1957 621 .1 


NOCK (0O.S.). 

Steam locomotive. 

London : George Allen and Unwin, Ltd., Ruski 
House, 40, Museum Street, London W.C. 1. (Price 
25 s.) 


1957 
OWEN (W.). 
The metropolitan transportation problem. 
One volume (6 x 93/8 in.) of 301 pages, bounc 
Washington 6, D.C.: The Brookings Institutior 
722, Jackson Place, N.W. (Price : $ 4.50.) 


656 . 


In Italian. 


1957 53 
MORETTI (G.). 

Meccanica Razionale. Vol. 1°. 

Milano, Ulrico Hoepli, editore. XII-314 pagin« 
con 195 figure e 163 esercizi svolti. (Prezzo : L. 2 500 


II. — PERIODICALS. 


In French. 


Acier - Stahl - Steel. (Bruxelles.) 


1957 625 .13 (44) 
» Acier- Stahl- Steel, mars, p. 123. 

COTTRAU (M.). — Les travaux de reconstruction 
des ponts de Buzet et de Bessiéres sur le Tarn (France). 
(2500 mots & fig.) 

1957 
Acier- Stahl- Steel, mars, p. 129. 

Les limites de la transmission de force dans le rivetage 
et le boulonnage en construction métallique. (3 000 mots, 
tableaux & fig.) 


624 .92 


Annales des Ponts et Chaussées. (Paris.) 


1957 624 .51 

Annales des Ponts et Chaussées, janvier-février, p. 19 
et mars-avril, p. 169. 

CHADENSON (L.). — Essais sur les théories aéro- 
dynamiques relatifs aux ponts suspendus et leur appli- 
an au pont de Tancarville. (30000 mots, tableaux 
& fig. 


Annales des Travaux Publics de Belgique. 


(Bruxelles.) 


1956 624 .2 
Ann. des Travaux Publics de Belgique, n° 2, avril, p. 5. 

DE BEER (E.E.), LOUSBERG (B.) & VAN 
BEVEREN (P.). — Le calcul de poutres et plaques 
appuyées sur le sol. (A suivre.) (10000 mots, tableaux 
& fig.) 


1956 691 (493) & 721 .5 (493 
Ann. des Travaux Publics de Belgique, n° 2, avril, p. 4 

BIRGUER (A.) & DE WULF (Ch.). — Couvertur 
de 18000 métres carrés en béton précontraint pour | 
nouvelle usine de 17Union Cotonniére a Bruges. Poutre 
précontraintes de 40 m sans blocs d’about. (6 000 mot 
& fig.) 


Bulletin des C.F.F. (Berne.) 


1957 656 (494 
Bulletin des C.F.F., mars, p. 38. 

FAVRE (J.). — Chemins de fer fédéraux et con 
currence. (1 000 mots.) 

1957 656 .211.5 (494 


Bulletin des C.F.F., mars, p. 40. 

HEGNER (A.). — La nouvelle gare de Berthou 
posséde les premiéres machines a imprimer les bille 
de Suisse. (1 000 mots & fig.) 


1957 625 .232 (49: 
Bulletin des C.F.F., mars, p. 44. 
BAUER (J.). — Le service des voitures-lits sur | 


réseau des C.F.F. (1 000 mots & fig.) 


1957 
Bulletin des C.F.F., mars, p. 46. 
LEUENBERGER (P.). — Nouveau mot, nouvel 
chose : la palette-caisse des C.F.F. (1000 mots & fig 


656 .225 (49: 


Bulletin de Documentation de 1’U.I.C. (Paris 


1957 62 
Bulletin de Documentation de 1’U.I.C., mars, p. 2 
Un nouveau rapport américain sur le développemet 


d’une locomotive propulsée par l’énergie atomiqu 
(1 500 mots.) 


, 


| Bulletin d’Information C.I.C.E. (Rome.) 


1957 385 (09 (44) 
ulletin d’Information C.I.C.E., n° 2, mars, p. 2. 
L’éyolution de la S.N.C.F. dans le cadre du Troisiéme 
lan de Modernisation et d’Equipement. (2 500 mots, 
raphiques & carte.) 


Bulletin Oerlikon. (Ziirich.) 


1956 621 .335 (494) 
ulletin Oerlikon, décembre, p. 90. 
DEGEN (G.). — Les locomotives 4 crémailliére et 


adhérence HGe 4/4, n°s 1991 et 1992, de la ligne du 
srunig des C.F.F. (3 500 mots & fig.) 


1956 621 .31 
ulletin Oerlikon, décembre, p. 101. 
PICARD (P.) & SCHLAPFER (A.). — Formes 


_0dernes d’installations de couplage 4 moyenne tension. 
3 000 mots et & fig.) 


sulletin scientifique de l’Association des Ingé- 
jeurs électriciens sortis de 1|’Institut Electro- 
technique Montefiore. (Liége.) 


1956 621 .31 

gull. scient. de 1l’Assoc. des Ing. électric. sortis de 
l’Institut Electrotechnique Montefiore, décembre, 
p. 745. 

FOURMARIER (P.). — Résultats de recherches sur 

>5 surtensions de déclenchement des moteurs a haute 

ension. (8 000 mots & fig.) 


1956 621 .31 

sull. scient. de l’Assoc. des Ing. électric. sortis de 
l'Institut Electrotechnique Montefiore, décembre, 
pe 7719. 

CAHEN (F.). — Les aspects modernes de la distri- 
ution de l’électricité : la notion de la qualité du service. 
6000 mots & fig.) 

1957 SS 
sull. scient. de l’Assoc. des Ing. électric. sortis de 

l'Institut Electrotechnique Montefiore, décembre, 
p. 807. 
_DACOS (F.). — Notes sur les équations de Lagrange 
t de Maxwell. (2 000 mots & fig.) 


Bulletin de la Société des Ingénieurs Civils 
de France. (Paris.) 


1957 662 
Sulletin de la Société des Ingénieurs Civils de France 

(mémoires), fasc. I, janvier-février, p. 3. 
AILLERET (P.). — Problémes énergétiques a long 
erme et rapidité d’évolution des techniques. (5 000 
nots.) 


ea = SS 


1957 669 .1 
Bulletin de la Société des Ingénieurs Civils de France 
(mémoires), fasc. I, janvier-février, p. 22. 
DELBART (G.) & MICHEL (A.). — De 1|’évolution 
des aciers de traitement faiblement alliés en France et 
a l’étranger. (10 000 mots, tableaux & fig.) 


Bulletin des Transports Internationaux 
par Chemins de fer. (Berne.) 


1957 385 .62 & 385 .63 
Bull. des transp. intern. par ch. de fer, janvier-févr., p. 1. 

Liste des lignes de chemins de fer et de services auto- 
mobiles ou de navigation. Mise a jour au 1° janvier 
1957 : CIV et CIM. (40 pages.) 


1957 347 .763 (460) 
Bull. des transp. intern. par ch. de fer, janvier-févr., p. 44. 

IMEDIO (A.). — Les nouvelles Conventions inter- 
nationales de Berne et le droit judiciaire espagnol. (2 500 
mots.) 


Economie et Technique des Transports. 
(Zurich. ) 


1957 625 .14 (06 & 625 .2 (06 

Economie et Technique des Transports, n° 118 (1-3), 
Das 

EUTENEUER (H.). — Exposé concernant le 


VI° Congrés International 1956 des véhicules sur rails, 
a Aix-la-Chapelle. (2000 mots & fig.) 


1957 669 .71 
Economie et Technique des Transports, n° 118 (1-3), p. 23. 

SUTTER (K.). — Neuzeitliche Konstruktionen in 
Aluminium. (Schluss.) (3 000 Worter.) 


Génie Civil. (Paris.) 


1957 526 
Génie Civil, n° 3441, 15 mars, p. 127. 
TRICART (J.). — Un nouvel instrument au service 


de l’ingénieur : les cartes géomorphologiques. (Suite et 
fin.) (2000 mots.) 


1957 621 .32 
Génie Civil, n° 3441, 15 mars, p. 137. 

AILLERET (P.). — Effets du papillottement produit 
par des variations périodiques ou aléatoires dans la 
tension d’alimentation des lampes électriques. (600 mots 


& fig.) 


1957 385 (09 (44) & 385 .i1 (44) 
Génie Civil, n° 3441, 15 mars, p. 137. 

Le If[® Plan Quinquennal 1957-1961 de modernisation 
et d’équipement de la S.N.C.F. (1 500 mots.) 


at OS ae 


L’Industrie des Voies ferrées et des Transports 
automobiles. (Paris.) 


1957 31 
L’Industrie des Voies ferrées et des Transports auto- 
mobiles, février, p. 14. 
CASSAN (M.). — La statistique, méthode moderne 
de recherche, de contréle et de préparation des déci- 
sions. (A suivre.) (10000 mots & fig.) 


1957 385 .587 
L’Industrie des Voies ferrées et des Transports auto- 
mobiles, février, p. 29. 
FRANCOIS (A.R.). — L’étude du travail et les 
transports. (2000 mots.) 


Rail et Traction. (Bruxelles.) 
1957 656 .222.5 
Rail et Traction, janvier-février, p. 5. 
LAURENT (H.). — Bruxelles-Paris en_ traction 
Diesel. (2000 mots & fig.) 


1957 625 .234 
Rail et Traction, janvier-février, p. 17. 
PLUSQUIN (L.). — Le chauffage électrique des 


trains. (2000 mots & fig.) 


1957 
Rail et Traction, janvier-février, p. 29. 
CARLIER (R.). — La ligne Bruxelles-Luxembourg 
en traction électrique. (1 500 mots & fig.) 


621 .33 (493) 


1957 385 (09 .3 (493) 
Rail et Traction, janvier-février, p. 37. 

PIERARD (C.). — La ligne Bruxelles-Luxembourg. 
(2500 mots & fig.) 


Revue Générale des Chemins de fer. (Paris.) 


1957 656 .254 (65) 
Revue Générale des Chemins de fer, mars, p. 96 et 99. 

JUSSEAU (P.). — Utilisation de liaisons par radio 
sur les Chemins de fer Algériens. (800 mots.) 

BRUNEL & SABATTIER. — Installation d’un 
réseau de communications radio-électriques sur les Chemins 
de fer Algériens. (3 000 mots & fig.) 


1957 ’ 625 .212 : 625 .42 (44) 

Revue Générale des Chemins de fer, mars, p. 107, 113 
et 124. 

Mise en service de trains sur pneumatiques sur la 
ligne n° 11 du Métropolitain de Paris. 

RUHLMANN. — Exposé général. 
& fig.) 

FAURE (M.). — Equipement des voies. (5000 mots 
& fig.) 

ALBARET. — Adaptation de la signalisation. (5 000 
mots & fig.) 


(2500 mots 


1957 625 .22 (44 
Revue Générale des Chemins de fer, mars, p. 134. 

PAVAGEAU & LECOUILLARD. — Mise a 
gabarit international des lignes a gabarit minimum d 
la Région Ouest de la S.N.C.F. (2500 mots & fig.) 


1957 621 .138 (44) 
Revue Générale des Chemins de fer, mars, p. 143. 

MARCILLET. — Le nouveau dépét des Aubrais. 
(3.000 mots & fig.) 


1957 351 .812 
Revue Générale des Chemins de fer, mars, p. 152. 

La situation de la S.N.C.F. en 1956. Son action 
vis-a-vis des grands ports fran¢gais. Exposé de M. BoyAux, 
Directeur général de la S.N.C.F. a l’Association des 
Grands Ports Frangais. (1 500 mots.) 


Les Transports Publics. (Berne.) 


1957 656 .2 (494) 
Les Transports Publics, mars, p. 5. 

Un gros probléme d’avenir. Loi périmée et loi nou- 
velle dans le domaine des transports ou qu’en sera-t-il 


de l’avenir de nos transports ferroviaires? (1 500 mots.) 


1957 656 .224 
Les Transports Publics, mars, p. 7. 


L’accélération du passage des frontiéres. (400 mots.) 


La Vie du Rail. (Paris.) 
1957 621 .431.72 (64 
La Vie du Rail, 3 février, p. 3. 
Les rames automotrices rapides diesel-électriques des 
Chemins de fer du Maroc. (1 200 mots & fig.) 


1957 
La Vie du Rail, 3 février, p. 6. 
Les incidents du _ souterrain de Sainte-Catherine 
(1 500 mots & fig.) 


625 .13 (44 


1957 
La Vie du Rail, 10 février, p. 3. 
Un trongon unique de la Route du Simplon. Le B.L.S 
(Berne-Loetschberg-Simplon.) (1500 mots & fig.) 


385 (09 (494 


1957 
La Vie du Rail, 17 février, p. 8. 


Electrification des chemins de fer en Tchécoslovaquie 
(500 mots.) 


621 .33 (437 


1957 
La Vie du Rail, 17 février, p. 8. 
A.L. STEAD. — Le «Car Sleeper Limited ». (1 00 
mots & fig.) 


656 .222 .5 (42 


- atin Gt 


In German. 


Die Bundesbahn. (Darmstadt und Kéln.) 


1957 385 .57 (43) 
> Bundesbahn, Nr. 2, Januar, S. 71. 
ABEL (H.). — Vom Berufswechsel und Berufs- 


vustsein bei Eisenbahnbeamten des einfachen und 
ttleren Dienstes. (15000 Worter, Tabellen & Abb.) 


(957 385 (43) 
> Bundesbahn, Nr. 2, Januar, S. 97. 
“INGER (H.-J.). — Die gerichtliche und ausser- 


ichtliche Vertretung der Deutschen Bundesbahn. 
900 Worter.) 

1957 625 .245 (43) 
> Bundesbahn, Nr. 3, Februar, S. 125. 

DENSCH (H.). — Beforderung von fliissigem Roheisen 
- der D. B. (3 000 Worter & Abb.) 


1957 656 .225 (485) 
> Bundesbahn, Nr. 3, Februar, S. 131. 

-EISKER (K.). — Wandlungen im Zuckerriiben- 
kehr Schwedens. (4000 Worter & Abb.) 


1957 6250-1517 738)e& 625 2174 (73) 
> Bundesbahn, Nr. 3, Februar, S. 146. 

MUNCH. — Der Racor-Schneebliser, eine maschinell 
yeitende Anlage zur Sicherung der Umstellbarkeit von 
sichenzungen. (700 Worter & Abb.) 


Deutsche Eisenbahntechnik. (Berlin.) 
957 656 .212.5 
utsche Eisenbahntechnik, Februar, S. 49. 
-OTTHOFF (G.). — Fragen der Zugzerlegung. 
JOO Worter & Abb.) 
957 625 .234 
utsche Eisenbahntechnik, Februar, S. 55 und April 

S. 167. 
3UTTNER (S.). — Heizeinrichtungen bei der Diesel- 
férderung. Untersuchung der Wirtschaftlichkeit und 
‘gleich verschiedener Zugheizungsarten im _ Diesel- 
jienenverkekr. (6 000 Worter, Tafeln & Abb.) 


957 625 .23 (43) & 625 .24 (43) 
utsche Eisenbahntechnik, Februar, S. 62. 
rTACKERT, JAENICHEN, HUNERBERG, WIES- 
R, GBUR. — Fiinf Jahre Wagenbau im Technischen 
itralamt der Deutschen Reichsbahn. (5000 Worter 
Abb.) 


957 625 .23 (43) & 625 .24 (43) 
utsche Eisenbahntechnik, Februar, S. 69; Marz, 
S 


AUSSIG (W.). — Der Waggonbau der Deutschen 
mokratischen Republik in Entwicklung und Pro- 
tion nach 1945 und seine Wege in der weiteren 
wicklung. (7000 Wo6rter & Abb.) 


1957 621 .335 (45) 
Deutsche Eisenbahntechnik, Februar, S. 79. 
KROPF (H.). — Elektrische Triebwagenziige der 


Italienischen Staatsbahnen. (3 000 Worter & Abb.) 


1957 
Deutsche Eisenbahntechnik, Februar, S. 89. 
GERISCHER (K.). — Bemerkungen zum Verschleiss- 
verhalten von Bremsklétzen und Bremsklotzsohlen und 
zu ihrer Abnahme. (2000 Worter, Tafeln & Abb.) 


625 .252 


1957 
Deutsche Eisenbahntechnik, Februar, S. 93. 
RANDHAHN  (H.J.). — Die Anwendung und 
Bedeutung der neuen Hartmetallsorten S4HL und 
S 6 HL fir die Umrissbearbeitung von Radsitzen der 
Deutschen Reichsbahn. (3 000 Worter, Tafeln & Abb.) 


625 .212 


1957 625 .2 (06 (43) 
Deutsche Eisenbahntechnik, Februar, S. 102. 

6. Internationale Schienenfahrzeug - Arbeitstagung 
Aachen. (2000 Worter & Abb.) 


Der Eisenbahningenieur. (Frankfurt am Main.) 
1957 625 .122 
Der Eisenbahningenieur, Februar, S. 26. 
NITSCHKE (W.). — Sicherungsbauten im absturz- 
gefaihrdeten Fels. (1 600 Worter & Abb.) 


1957 624 
Der Eisenbahningenieur, Februar, S. 29. 

BATJER (F.). — Eisenbahnbriickenbau aus der Sicht 
des Architekten. (1 000 Worter & Abb.) 


1957 621 .431.72 (43) 
Der Eisenbahningenieur, Februar, S. 32. 

LIESE (F.). — Henschel-Diesellokomotive 390 PS mit 
Mehrfachsteuerung und Gummifederung. (3 000 Worter 
& Abb.) 


1957 621 .332 
Der Eisenbahningenieur, Februar, S. 36. 
FRUHWALD (K.). — Lichtnetz und Zugforderungs- 


netz. (1 500 Worter & Abb.) 


1957 621 .335 (43) 
Der Eisenbahningenieur, Februar, S. 38 und 39. 
Sind die alten Ellokbaureihen noch wirtschaftlich 


verwendbar? (Heft 7/1956). 

KNORR (H.). — Einwendungen zu diesem Aufsatz. 
(400 Worter.) 

LINDER (R.). — Erwiderung zu obigen Einwen- 
dungen. (8 000 Worter & Abb.) 


1957 625 .143.1 
Der Eisenbahningenieur, Februar, S. 42. 
BEISLER (K.). — Zusatzgerét zum Schienenkopf- 


messer. (200 Worter & Abb.) 


== 6) 


E.T.R. Eisenbahntechnische Rundschau. 
(K6ln-Darmstadt.) 


1957 625 .232 
Eisenbahntechnische Rundschau, Februar, S. 38. 
PILLEPICH (A.). — Die neuen Schlafwagen der 


Internationalen Schlafwagen-Gesellschaft. (2 000 Worter 
& Abb.) 

1957 625 .14 (Ol 
Eisenbahntechnische Rundschau, Februar, S. 42. 

RAAB (F.). — Ermittlung des lagerungsbedingten 
Langsverschiebungswiderstandes eines Eisenbahngleises 
aus Beobachtungen bei der Temperaturatmung. (4 000 
Worter & Abb.) 

1957 625 .23 
Eisenbahntechnische Rundschau, Februar, S. 49. 

ESCHEMANN (H.). — Kunststoffe in Reisezugwagen. 
Thre Herkunft, Herstellung und Verwendung. (3 500 
Worter & Abb.) 

1957 
Eisenbahntechnische Rundschau, Februar, S. 58. 

MAYER (F.A.). — Der Einfluss der Witterung auf 
den Warme- und Brennstoffbedarf und die Anwendung 
des Gradtagverfahrens. (1 500 WoOrter.) 


697 


1957 625 .142.2 
Eisenbahntechnische Rundschau, Februar, S. 60. 

SCHUBERT (E.). — Grundsiatzliches iiber die 
Schwellennachimpragnierung. (2000 Worter & Abb.) 


1957 629 .1 
Eisenbahntechnische Rundschau, Februar, S. 64. 

DEUTLER (H.) & SCHUBERT (F.). — Messung 
der Wellenleisten an Schiffen. (1 300 Worter & Abb.) 


1957 621 .431.72 (4) 
Eisenbahntechnische Rundschau, Februar, S. 67. 

Bemiihungen um internationale Festlegung yon Leis- 
tungsklassen fiir europdische Diesellokomotiven. (1 000 
Worter.) 


Elektrische Bahnen. (Miinchen.) 


1957 
Elektrische Bahnen, Februar, S. 25. 
KILB (E.). — Leichte elektrische Bo’Bo’-Lokomotive 
der Deutschen Bundesbahn, Baureihe E41. (3 000 
Worter & Abb.) 


621 .335 (43) 


1957 
Elektrische Bahnen, Februar, S. 29. 
RUPPEL (H.). — Der mechanische Teil der Bo’Bo?- 
Lokomotiyve Reihe E41 der Deutschen Bundesbahn. 
(3 000 Worter & Abb.) 


621 .335 (43) 


1957 621 .333 
Elektrische Bahnen, Februar, S. 34. 

OTTERBACH (H.). — Uber die Auswahi der Liifter 
zur Fremdbeliiftung elektrischer Fahrzeugmotoren. (2 000 
Worter & Abb.) 


1957 621 .33 
Elektrische Bahnen, Februar, S. 37. 

FILIPOVIC (Z.). — Die Berechnung der Asym 
metriebelastungsdauer in den Bahnunterwerken bei 50 Hz. 
Einphasenwechselstrombahnen. (6 000 Worter & Abb. 


Glasers Annalen. (Berlin.) 
1957 625 .14 & 625. 
Glasers Annalen, Februar, S. 25. 

BARWELL (E.T.). — Einige Ergebnisse iiber Reibun 
und Verschleiss unter besonderer Bezugnahme auf di 
Reibzahl zwischen Rad und Schiene. (6000 Worte: 
Tabellen & Abb.) 

1957 625.143. 
Glasers Annalen, Februar, S. 36; Marz, S. 91. 

FINK (M.). — Die riffelfreie Schiene, das riffelfrei 
Wailzlager. (12 000 Worter & Abb.) 


1957 385 .57 & 656 .222. 
Glasers Annalen, Februar, S. 50. 
KOTHER (H.). — Schwungrad-Messtaénde zu 


Fahrzeit- und Verbrauchswertermittlung sowie zur Fahre! 
ausbildung fiir Triebfahrzeuge aller Art. (6 000 W6Orte: 
Tafeln & Abb.) 


Internationales Archiv fiir Verkehrswesen. 
(Mainz.) 


1957 385 .112 (4 
Internationales Archiv fiir Verkehrswesen, Nr. 4, 2. F 
bruarheft, S. 69. 
HILPERT (W.). — Der Zehnjahres-Investitionsple 
der Deutschen Bundesbahn. (3 000 W6orter.) 


1957 656 .1 (44) & 656 .2 (4 
Internationales Archiv fiir Verkehrswesen, Nr. 4, 2. F 
bruarheft, S. 73. 
BALDIE (R.). — Das Problem Schiene-Strasse — 
Frankreich unter Berticksichtigung des Semi-Remorqu 
Verkehrs. (3 000 Worter & Abb.) 


Der Offentliche Verkehr. (Bern.) 


1957 
Der Offentliche Verkehr, Februar, S. 3. 


Eine Viertelstunde Verkehrsstatistik. (1 200 Wort 
& Tafeln.) 


313 .656 (49 


1957 
Der Offentliche Verkehr, Marz, S. 10. 


Schwertransporte mit der Rhiatischen Bahn. (1 2 
Worter & Abb.) 


656 .225 (45 


=5 i) —— 


ee 


chweizerisches Archiv fiir Verkehrswissenschaft 
und Verkehrspolitik. (Ziirich.) 


1957 656 .1 (43) 
chweizerisches Archiy fiir Verkehrswissenschaft und 
Verkehrspolitik, Nr. 1, S. 1. 

EICHHOFF (E.). — Die Ordnung des Strassen- 
iiterverkehrs der Deutschen Bundesrepublik unter beson- 
erer Darlegung der Verhiltnisse im Giiterfernverkehr 
nd der Arbeit der Bundesanstalt fiir den Giiterfern- 
srkehr. (10000 Worter & Tabellen.) 


1957 656 (494) 

chweizerisches Archiy fiir Verkehrswissenschaft und 
Verkehrspolitik, Nr. 1, S. 54. 

BAUMGARTNER (J.-P.). — Le volume et la struc- 

ire des transports en Suisse. (3 000 mots & tableaux.) 


Siemens Zeitschrift. (Erlangen.) 


1957 621 3 
iemens-Zeitschrift, Februar, S. 68. 
LIEBE (W.). — Uber das aerodynamische Verhalten 


ektrischer Maschinen. (2 500 Worter & Abb.) 


Signal und Draht. (Frankfurt a. M.) 


1957 656 .256.3 
ignal und Draht, Februar, S. 17. 
-SASSE (H.W.). — Grundziige der Schaltung des 


ernbahn-Selbstblocks. (5 000 Worter & Abb.) 


1957 
ignal und Draht, Februar, S. 32. 


656 .256.3 (43) 


Der Selbstblock in Deutschland. (1 200 Worter 
- Abb.) 

Verkehr. (Wien.) 
1957 385 .1 (43) 


erkehr, 9. Februar, S. 169. 
Bundesregierung iibernimmt « betriebsfremde Lasten » 
er Deutschen Bundesbahn. (600 Worter.) 


1957 656 .211.7 (44 + 73) 
erkehr, 16. Februar, S. 199. 
Erstes Trailer-Ferry-Schiff iiberquert den Atlantik. 


(00 Worter & Abb.) 


In English. 


Bulletin, American Railway 
Engineering Association. (Chicago.) 


1957 385 (061.4 (73) 

ulletin, American Railway Engineering Association, 
No. 535, February. 

Reports of Committees: 1. Roadway and _ ballast, 

715; 5. Track, p. 829; 4. Rail, p. 961; Continuous 

elded rail, p. 1059 (352 pages, illustrated.) 


1957 385 (061.4 (73) 
Bulletin, American Railway Engineering Association, 
No. 536, March. 
Program of Fifty-sixth Annual Meeting, etc. (288 
pages.) 


Electrical Engineering. (New York.) 


1957 621 .33 (73) 
Electrical Engineering, March, p. 181. 

PERKINSON (T.F.). — The case for a standard 
system of electrification for American Railroads. (3 200 
words.) 


The Engineer. (London.) 
1957 62 (01 
The Engineer, February 22, p. 292; March 1, p. 325. 
EVANS (E.W.). — Effect of interrupted loading on 
mechanical properties of metals. (5 600 words & figs.) 


1957 62 (Ol (42) & 625 143.3 (42) 
The Engineer, March 8, p. 375. 

Oscillographic recording on Southern Region, British 
Railways. (1 100 words & figs.) 


1957 
The Engineer, March 15, p. 417. 
Progress of modernisation plans on British Railways. 
(1 400 words.) 


656 .2 (42) 


Engineering. (London.) 
1957 62 
Engineering, February 15, p. 211. 
MACMILLAN (R.H.). — Efficiency of linear mech- 
anisms. Conditions for irreversibility. (2100 words & 
figs.) 


1957 625 .28 
Engineering, March 8, p. 290; March 15, p. 338. 

SIMPSON (C.R.H.). — The experimental spirit. — 
6. Special types : Turbine locomotives, The Paget, the 
Kitson-Still; 7. More special types. (5 400 words & 
figs.) 


1957 621 .438 (73) 
Engineering, March 15, p. 337. 


Coal-burning gas-turbine locomotives. (600 words.) 


1957 621 .335 
Engineering, March 22, p. 363. 
Electrical equipment for rectifier locomotives. (1 200 


words.) 


Gas and oil power. (London.) 


1957 621 .431.62 (6) 
Gas and oil power, February, p. 53. 
Locomotive performance in East Africa. (1 200 words 


& figs.) 


Pah 


Indian Railways Magazine. (New Delhi.) 


1957 656 2 (54) 
Indian Railways Magazine, February, p. 533. 

VANCHINATHAN (R.). — Traction for India. 
Steam-Diesel or Electricity? (2 000 words.) 


Journal of the Institution of Electrical Engineers. 
(London.) 


1957 691 
Journal of the Institution of Electrical Engineers, Vol. 3, 
No. 26, February, p. 86. 
COX (C.A.). — Frost prevention in concrete by elec- 
trical means. (1 000 words & figs.) 


The Journal of the Institute of Tran sport, 


(London.) 
1957 385 .5 (42) 
The Journal of the Institute of Transport, March, p. 83. 
BENSTEAD (J.). — Management and men with 


particular reference to joint consultation. (1 300 words.) 


The Locomotive. (London.) 


1957 
The Locomotive, January-February, p. 11. 
COOPER (B.K.). — The rectifier in railway electri- 
fication. (3 200 words & figs.) 


621 -33 


1957 625 .233 (42) 
The Locomotive, January-February, p. 15. 


Heating of British Railways coaches. (1 600 words 
& figs.) 
1957 621 .132.3 (46) 


The Locomotive, January-February, p. 17. 
Spanish National Railways 4-8-4 locomotives. (1 200 
words & figs.) 


Mechanical Engineering. (New York.) 


1957 625 .28 
Mechanical Engineering, February, p. 140. 

Progress in railway mechanical engineering, 1955-1956. 
(7000 words & figs.) 

1957 621 
Mechanical Engineering, March, p. 266. 

GUNNELL (BRUCE C.). — An atomic-powered 
locomotive? (1 300 words.) 


Modern Railroads. (Chicago.) 


1957 625 .143.3 (73) 


Modern Railroads, February, p. 77. 
Rail conditioning on the Reading. (900 words & figs.) 


1957 656 .22 (7 
Modern Railroads, February, p. 103. 
HARRISON RIGG (E.). — The case for the short 


freight train. (1 400 words.) 


1957 656 .223.2 (7 
Modern Railroads, February, p. 112. 
VAL RICE. — « Brain » traces cars. 


& figs.) 


(900 wor 


Modern Transport. (London.) 


1957 625 .143.3 (4 
Modern Transport, February 23, p. 10. 
Investigating track wear. (800 words & fig.) 


1957 
Modern Transport, February 23, p. 11. 
COX (L.W.). — Modernisation and railway operatin 
(2 100 words.) 


656 .2 (4 


1957 
Modern Transport, March 16, p. 11. 
HARRISON (A.A.). — Rail freight charges. Ho 
new scheme will be implemented. (1 600 words.) 


656 .231 (4 


1957 
Modern Transport, March 16, p. 18. 
Progress of railway modernisation. — British Railwa 
plan rapidly gaining momentum. (2 200 words & table: 


656 .2 (4 


Railway Age. (New York.) 


1957 656 .223.2 (7 
Railway Age, February 18, p. 24. 


Why automatic car reporting? (600 words & figs.) 


1957 
Railway Age, February 18, p. 32. 
The central bearing... Why RRs prove and approve 
(800 words & figs.) 


625 .21 (7 


1957 
Railway Age, February 25, p. 39. 
Diesel servicing moves indoors. (1 500 words & fig 


621 .431 .72 (7 


1957 62 (7 
Railway Age, February 25, p. 42. 
McBRIAN (R.). — « Atomic » methods promises 


New horizons in RR research. (1 200 words & figs.) 


The Railway Gazette. (London.) 


1957 625 .232 (¢ 
The Railway Gazette, February 8, p. 161. 


British Railways prototype coaches. (700 words & fig 


1957 | 625 .174 (¢ 
The Railway Gazette, February 8, p. 164. 


par eec Transport de-icing experiments (300 wor 
3) 


1957 625 .244 (43) 

The Railway Gazette, February 15, p. 188. 

.) Federal Railway refrigerator cars. (600 words 
gs 


1957 621 .33 (44) & 625 .1 (44) 
‘The Railway Gazette, February 15, p. 192. 
as trains on Paris Metro. (1 200 words 

gs 


- 1957 621 .338 (54) 
The Railway Gazette, February 15, p. 194. 

Electric stock for Central Railway, India. (900 words 
& figs.) 

1957 621 .132.5 (51) 
The Railway Gazette, February 22, p. 218. 

Freight locomotives for China. (600 words & figs.) 


1957 62 (O1 (42) & 625 .143.3 (42) 
The Railway Gazette, February 22, p. 219. 

Oscillograph recording equipment on the Southern 
Region. (1 300 words & figs.) 


1957 
The Railway Gazette, March 1, p. 247. 
French Railways tunnel-gauging apparatus. 
words & figs.) 


625 .13 (44) 
(1 200 


1957 
The Railway Gazette March 1, p. 251. 
British Timken railway wagon bearing unit. 
words & figs.) 


625 .246 (42) 
(600 


Diesel Railway Traction 
A Railway Gazette Publication. (London.) 


1957 621 .431.72 (44) 
Diesel Railway Traction, January, p. 5. 

French large freight-transfer locomotives. (4 800 words 
& figs. 

1957 621 .431.72 (94) 
Diesel Railway Traction, January, p. 13. 

Australian multi-car express trains. (1000 words & 
figs.) 

1957 621 
Diesel Railway Traction, January, p. 15. 

SCHUBELER (J.B.). — Aspects of torque converter 
applications. (2 200 words & figs.) 


431.72 


1957 621 .431.72 


Diesel Railway Traction, January, p. 19. 
Diesel shunting locomotive performances. (1 400 words 


& figs.) 
1957 621 .431.72 (43) 


Diesel Railway Traction, January, p. 22. 
2 000-H.P. general purpose locomotive. (8 200 words 


& figs.) 
1957 621 .431.72 (6) 


Diesel Railway Traction, January, p. 32. 
Air-conditioned trains for Morocco. (2 400 words & 


figs.) 


wily io 


1957 621 
Diesel Railway Traction, February, p. 41. 
The infinite variety of 1956. (40 pages, illustrated.) 


431.72 


1 ae 621 .431.72 (46) 
Diesel Railway Traction, March, p. 83. 


Diesel traction in Portugal. (2000 words & figs.) 


Railway Engineering. (Cape Town.) 


1957 625 .244 
Railway Engineering, February, p. 26. 

Refrigerator trucks. — Standard design developed for 
German and other railways. (800 words & figs.) 


Railway Locomotives and Cars. (New York.) 


1957 625 .25 
Railway Locomotives and Cars, January, p. 46. 

Wheel slip can be controlled without sand. (2 000 
words & figs.) 


1957 625 .241 (73) 
Railway Locomotives and Cars, February, p. 41. 

Let’s look at these four-wheelers. (1 600 words & 
figs.) 

1957 625 .243 (71) 
Railway Locomotives and Cars, February, p. 44. 

An « overgrown box car »... How C.N.R. automobile 
transporter was developed. (1 800 words & figs.) 


1957 625 143.3 (73) 
Railway Locomotives and Cars, February, p. 65. 
Reading treats slippery rails. (600 words & figs.) 


In Spanish. 


Boletin de la Asociacién del Congreso 
Panamericano de Ferrocarriles. (Buenos Aires.) 


1956 656 .2 
Boletin de la Assoc. del Congreso Panamericano de 
Ferrocarriles, noviembre-diciembre, p. 30. 
CAPPA (A.). — Ferrocarriles modernos. (6 000 pala- 
bras.) 


Ferrocarriles y Tranvias. (Madrid.) 


1956 656 .223 .2 


Ferrocarriles y Tranvias, agosto, p. 252. 

DE LASALA (J.). — La programacion lineal y la 
distribucion del material vacio de vagones. (Conclusion. ) 
(5000 palabras & cuadros.) 


Revista de Obras Publicas. (Madrid.) 


1957 62 
Revista de Obras Publicas, marzo, p. 99. 

FERNANDEZ CASADO (C.). — _ Construccién, 
proyecto y calculo. (2500 palabras & fig.) 


eo ee 


1957 721 1 
Revista de Obras Publicas, marzo, p. 119. y 
OLIVEROS RIVES (F.). — Sobre la compactacion 


de suelos por vibracién. (2 000 palabras & fig.) 


In Italian. 


Alluminio. (Milano.) 
1957 62 (01 & 669 
Alluminio, marzo, p. 101. 
PANSERI (C.) & GATTO (F.). — L’anisotropia e la 
disomogeneita della resistenza a fatica delle leghe leggere 
ad alta resistenza. (1 500 parole, tabelle & fig.) 


Ingegneria Ferroviaria. (Roma.) 


1957 385 (09 (45) 
Ingegneria Ferroviaria, febbraio, p. 101. 

Uno sguardo alle attivita delle F. S. nell’anno 1956. 
(Communicazione della Direzione Generale delle F.S.). 


(25 000 parole & fig.) 
1957 
Ingegneria Ferroviaria, febbraio, p. 147. 
STAGNI (E.). — L’ammodernamento delle ferrovie 
concesse. Problemi generali. (8 000 parole, tabelle & fig.) 


625 .6 (45) 


1957 656 .222.5 (45) 
Ingegneria Ferroviaria, febbraio, p. 165. 

LACCHE (C.). — Analisi del movimento stagionale 
del traffico ferroviario viaggiatori. Statistica degli ultimi 
sette anni. (3 000 parole & tabelle.) 


1957 
Ingegneria Ferroviaria, febbraio, p. 171. 
BENOFFI (U.). — La unificazione dei pali tubolari 
di acciaio di sostegno delle condutture aeree di contatto 
tranviarie e filoviarie. (600 parole & fig.) 


621 .332 


Politica dei Trasporti. (Roma.) 
1957 
Politica dei Trasporti, febbraio, p. 87. 
SANTORO (F.). — Le ferrovie escono dall’immobi- 
lismo. (2 000 parole.) 


656 .2 


Rivista di Ingegneria. (Milano.) 
1957 
Rivista di Ingegneria, febbraio, p. 131. 
CASTELLANI (G.). — Calcolo «a usura » delle 
ruote dentate. Diagrammi per |’applicazione rapida della 
legge di Hertz. (2000 parole & fig.) 


621 .83 


Trasporti Pubblici. (Roma.) 


1957 621 .33 (45) 
Trasporti Pubblici, gennaio, p. 63. 
Inaugurata lelettrificazione sulla Treviglio-Verona. 


(1 000 parole & fig.) 


In Netherlands. 


De Ingenieur. (Den Haag.) 
1957 
De Ingenieur, n™ 10, 8 maart, p. A. 116. 
VAN MARLE (Th. M.B.). — Verkeer en verkeer: 
middelen in de periode 1900-1956. (2 000 woorden.) 


656 (49: 


1957 625 .28 (49: 
De Ingenieur, né 12, 22 maart, p. V. 23. 
KOSTER (J.P.). — De verdere ontwikkeling de 


tractiemiddelen bij N. S. (1 500 woorden & fig.) 


1957 621 .338 (49: 
De Ingenieur, n™ 12, 22 maart, p. V. 26. 

VAN DEN BROEK (W.R.G.). — De rustige loo 
van het nieuwe elektrische materieel van de Nederlands 
Spoorwegen. (6000 woorden & fig.) 


Spoor- en Tramwegen. (Den Haag.) 


1957 656 .22 (49: 

Spoor- en Tramwegen, n™ 4, 14 februari, p. 49; nt : 
28 februari, p. 69; n™ 6, 14 maart, p. 88. 

DE GRAAFF (W.J.). — Het dienstregelingssysteer 
van de Nederlandsche Spoorwegen. (4000 woorde 
& fig.) 

1957 625 .143 . 
Spoor- en Tramwegen, n™ 4, 14 februari, p. 55. 

KRABBENDAM (G.). — Voegloos spoor met las 
platten in plaats van langgelast spoor. (1 500 woorde 
& fig.) 

1957 656 .257 (44 + 49; 
Spoor- en Tramwegen, n™ 5, 28 februari, p. 65; n™ | 

14 maart, p. 90. 

COPPER (C.P.). — Relaisbeveilingen met rijwegit 
stelling in Frankrijk en in Nederland. (5 000 woorde 
& fig.) 

1957 656 .132 (48: 
Spoor- en Tramwegen, n™ 5, 28 februari, p. 73. 

Autobusvervoer van de Zweedsche Staatsspoorwege! 
(600 woorden & fig.) 


1957 614 .8 (49: 
Spoor- en Tramwegen, n™ 5, 28 februari, p. 74. 

ENTKEN (J.F.A.M.). — N.S.-reddingsauto’s en an 
bulancewagen. (800 woorden & fig.) 


In Portuguese. 


Gazeta dos Caminhos de Ferro. (Lisboa.) 


1957 385 (¢ 

Gazeta dos Caminhos de Ferro, n° 1662, 16 de mar¢ 
p. 103. 

MANITTO TORRES (C.). — Caminhos de ferro ¢ 


ontem, de hoje, de amanha — caminho de ferro ¢ 
sempre. (2 000 palavras.) 
1957 385 (46 


Gazeta dos Caminhos de Ferro, n° 1662, 16 de marg¢ 
p: 114: 
SIMOES DO ROSARIO (A.L.). — A reconstrugdo 
desenvolvimento dos Caminhos de ferro Espanhdi 
(3 000 palavras.) 
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